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Chairman’s address. 


Stirring Times, 


Whatever we may as individuals privately feel 
about the state of the times, nobody would say 
that they are dull. Founders, in common with 
many others in the business world, are pro- 
foundly concerned with a business recovery, and 
it is of interest to note the gradual adaptation 
process going on. 

For instance, one of the commonplaces of ordi- 
nary domestic life for the past few years has 
been the bad condition of the basic industries 


Birmingham, 
Visit to Works of 
Limited, Stafford. 


} and the prosperous condition of the retail stores 


and the luxury trades. Slowly but surely they 
are being subjected to the same merciless opera- 
tion of economic factors, and the past few weeks 
has seen a remarkable fall in prices, and the 
consumer is at last beginning to benefit from the 
general over-production of material. 
Buying is likely thereby to be stimulated, and 
healthier conditions will follow. 

Another matter of interest is the almost com- 
plete lack of interest of the investor in indus- 
trial securities. It is a case of once bitten, 
twice shy. An analysis of fifty-eight companies 
recently floated (in the last six months of 1928) 
shows that they called on the public for over 
fifteen million pounds ef money and promised 
profits of over five millions. Only five of these 
companies have since published accounts showing 
a profit, and that only a fourth of what was 
anticipated. Only one has paid a dividend and 
half of them are in liquidation. Over half of 
the remainder are in serious financial difficulties. 
Many of the shares were bought by the public 
at a premium. It seems likely that 95 per cent. 
of this capital has been lost. When will the 
public learn that the names of public men on a 
prospectus do riotmean quick profits? There is 
no excuse for those who buy for speculative rises, 
but the heavy industries could do well with some 
of the lost capital, although not able to promise 
such spectacular dividends. 

Another remarkable sign of the times is the 
undoubted drift towards protection. The last 
report is that of the Empire Economic Union, 
and the names of. Mr. Amery and Lord Melchett 
are associated with it, and its feature is tariffs 
on foreign imports, with an extended system of 
preferences. 


Finally, we may mention the remarkable meet- 
ing of business men held in the City under the 
chairmanship of Sir William Morris to form a 
National Council of Industry. Here again 
drastic reduction of taxation is advocated, to- 
gether with a recasting of our fiscal arrange- 
ments. Almost at the same time Sir Basil 
Blackett was hinting at the possibility of a 
revenue tax on manufactured goods, and _ it 
would appear that no Government in this coun- 
try will be able to resist the irresistible pressure 
of public opinion towards a change. Even a 
price increase is regarded as a lesser evil than 
the continuation of unemployment on its present 
scale. General Dawes says that just as in 1929 
the business fool was he who had no fears, to-day 
the business fool is he that has no hope. 


A Factor in Industrial Profits. 


Whenever there is a discussion on the 
economic situation of Great Britain, it is fairly 
safe to say that the high cost of transport is 
almost certain to be postulated as a factor acting 
against the best interests of the country. Yet 
how many responsible heads of foundry concerns 
take a real personal interest in this important 
cost item of their finished products? 

The attitude of two large firms to this ques- 
tion provides a striking contrast. In one case 
one of the largest firms in Great Britain, which 
is in some measure competitive to the foundry 
industry, deals with railway charges and classi- 
fication through a committee, meeting monthly, 
consisting of three directors and four suitable 
members chosen from the higher executive staff. 
In a second case, a fairly large foundry leaves 
the matter to a rather isolated despatch clerk, 
who because of his long experience has the full 
confidence of his directorate. Because of his 
manifold duties, he has but little time closely 
to investigate the subject. The importance of 
this subject was strongly impressed upon us by 
Mr. P. G. Donald in an after-luncheon talk at 
the last meeting of the London Iron & Steel 
Exchange, a report of which appears elsewhere 
in this issue. In a conversation with Mr. 
Donald, he told us of one foundry owner who 
was elated because he had found a means of 
reducing his transport cost on pig-iron by 
sixpence a_ ton. Further discussion of the 
subject elicited that the founder was still paying 
10s. per ton too much to the railway companies. 
There is a danger that a “ smart ’”’ clerk may 
risk the despatch of goods bearing a wrong 
description. The railway companies may allow 
this to pass for several years; when they will 
present a bill for several thousands of pounds. 
It is obvious from a study of Mr. Donald’s 
remarks that alternative classifications are 
honestly available for many individual products 
of industry, but a real knowledge of railway 
rules and regulations is an essential. If the 
trader is to realise the maximum benefits due 
to him then he must be aggressive and utilise 
to the full the channels open to him through 
the Railway Rates Tribunal. 

It should be clearly understood that in many 
cases the differences between the charges pay- 
able under different classifications are such that 
neglect to avail oneself of the cheaper (or may be 
the cheapest) rate may mean the loss of an order 
or the non-realisation of a profit. . 

Cc 
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Correspondence.: 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents. 


Revision of Physical Tests for Cast Iron. 
To the Editor of Tue Founpry Trape JouRnat. 


Srr,—-The subject of the revision of physical 
tests for cast iron is again receiving the serious 
consideration of both engineers and founders. 
So much has been said about the improvement 
in the physical properties of cast iron that the 
engineer naturally wishes to take advantage of 
them and either reduce the thickness of his 
castings or increase the load or pressure on cast- 
ings of the present thickness. This is particu- 
larly the case in naval circles, where the trend 
of ‘modern developments makes it essential 
that weight must be saved wherever possible. I 
have before me 58 tables from different sources, 
all of which show irons with tensile strengths of 
over 14 tons. To take one of the best known, 
Cook, for 500 consecutive working days, obtained 
tensile tests averaging over 16 tons from test- 
bars of 1}-in. dia. cast on their respective cast- 
ings. The lowest test was over 13.5 tons, the 
highest 19.2 tons. From this data it would 
seem reasonable for the engineer to ask for an 
increase of 25 per cent. on the present tensile 
of 11 tons, thus taking the minimum breaking 
load up to 14 tons. This is, of course, for special 
engineering castings. 

Unfortunately, all the results in the tables 
are based either on bars cast separately or, 
where cast on, the castings are only of medium 
weight. Cook’s figures, for instance, were taken 
from cylinders, etc., that did not exceed 5 tons 
in weight or possess a thickness in the barrel 
of over 13 in. The real difficulties occur with 
these high-test irons when they are used in heavy 
castings, such as turbines, which run up to 20 
tons in weight, or L.P. cylinders of 12 tons, etc. 
The Germans seem to have realised this. If one 
examines their D.I.N. sheet No. 1691, it will be 
found that general engineering castings with- 
out special qualities must give a tensile strength 
of not less than 7.6 tons, while the engineering 
castings with special requirements are as tabu- 


lated below :— 


German Standardisation Sheet (D.I.N. No. 1691). 


| Good Machinability. 


| 


a Ten. Tran. 
Castings Tons per/Tons per Def. 
engines, ship-| jn. 
Engineering|building and | 
castings machine - tool 
with special/parts, cylin-| g 9 17.8 | 0.275 
properties. ders of all) 11.4 21.5 0.275 
Ikinds, steam) 14:9 | 25.5 | 0.315 
pipe lines and) 16.5 | 29.2 | 0.315 
Four qualities of metal as 
above. 


The tensile figures represent cast bars with a 
diameter equal to the average thickness of the 
casting. A greater bar diameter than 1.2 in. 
shall not be demanded. ‘The transverse test 
values are for separately cast bars, 1.2-in. dia., 
tested on 24-in. centres. Two points in this 
specification will be noted, viz., that the test- 
bar never exceeds 1.2-in. dia. even if the thick- 
ness of the casting it represents is much thicker 
in section. The test-bar would generally, under 
these conditions, give a greater breaking load 
than a bar cut from the casting itself. It would 
also seem that the safe load used in the design 
of any casting could be based on any of the four 
specified breaking loads, so ‘‘ that the proper- 
ties of the material must in all cases be suitable 
to the use to which the casting is put,’’ and not 
as proposed in the present revision, where tur- 
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bines and Diesel castings, irrespective of thick- 
ness or weight, are to comply with the greatest 
specified breaking load. 

It is on the question of these heavy castings 
that opinion is divided. Unfortunately, little 
published information is available on this point. 
Some of the objections are as follow:—The 
metal needed to obtain a minimum of 14 tons 
would be low in silicon and have a higher solidi- 
fication point and shorter freezing range than 
the metal to obtain the present 11 tons tensile. 
To melt and collect enough metal for these heavy 
jobs, even under good conditions, takes con- 
siderable time. This means a comparatively 
low casting temperature when compared with 
smaller castings. Every drop in casting tem- 
perature, up to a point, means an increase of 
graphite in thick sections, and therefore a drop 
in the physical properties. To counter this the 
silicon must be further reduced in the charge. 
The liability for cold shuts and segregation is 
increased by the above factors, which would be 
aggravated by the reduced thickness of the 
casting. The risk of entrapped dirt, due to the 
increased viscosity of the metal and the reduc- 
tion in the thickness of the casting, would be 
greater. But perhaps the greatest objection, so 
far as turbines are concerned, is the fact that 
many authorities agree that a rigid metal of 
high tensile strength is not the most suitable for 
this class of casting. A metal of this type does 
not accommodate itself to the slight amount of 
‘‘ breathing ’’ action. The structure on the 
outside would tend to be dendritic in character 
and therefore its resistance to shock would be 
low. The hot-mould process cannot be used for 
heavy castings of this kind, and the writer, 
after visiting many foundries who are using 
the method, has yet to find a firm doing so. 
How far this highly-stressed metal under full 
load would resist shock caused by concussion to 
a hull during action is open to considerable 
doubt. 

As stated earlier there is no difficulty in pro- 
ducing an iron that will give a tensile strength 
of 14 tons. How far this type of cast iron, 
owing to practical foundry and working con- 
ditions, is suitable for the heavy type of cast- 
ings discussed is open to question. A return 
covering a year’s work, giving the size of the 
cast bar, the thickness of the casting it repre- 
sents, together with the breaking loads, from 
the various firms engaged on this class of work 
would be both informative and instructive.— 
Yours, etc., 

J. SHaw. 

Southsea. 


Burnley Foundrymen Open New 


Session. 


The opening meeting of the new session of 
the Burnley Section of the Lancashire Branch 
of the Institute of British Foundrymen was 
held in the Technical School, Blackburn Road, 
Accrington, on Saturday, October 11. Mr. 

W. Stubbs (President of the Lancashire 
Branch) occupied the chair. About 50 members 
and friends were present. Mr. ALEc JAacKSON 
(chairman of the Burnley Section), in a brief 
speech, introduced Mr. Stubbs, Mr. F. Griffiths 
(the lecturer for the evening) and Mr. T. 
Makemson (general secretary). 

Mr. F. Grirriras, of Rochdale, then read his 
Paper on ‘“ Belgian Moulding Sand in the Iron 
Foundry,’’ which has been printed in our issue 
of December 5, 1929. An excellent discussion 
followed. 

Votes of thanks were accorded to Mr. R. W. 
Stubbs for presiding, Mr. F. Griffiths for his 
lecture, and the Accrington Education Com- 
mittee for their kindness in allowing the 


Burnley Section the use of the Lecture Room. 


OcToBER 23, 1930. 


Random Shots. 


I was in a small South Coast town on the 
tragic Sunday when news first filtered through 
of the terrible catastrophe to the R101, from the 
newspaper correspondents hurrying through. 
Many people in the metal industries will have a 
very direct interest in the influence of the 
calamity on airship development in this country, 
for the amount of light alloy used in the con- 
struction is colossal. 

* * * 

A number of stories are told of the impudently 
brilliant wit of the late Lord Birkenhead while 
practising at the Bar as Mr. F. E. Smith, as 
the occasion on which a judge, whose quotation 
from Bacon had been capped, rebuked the lawyer 
for his impertinence. ‘‘ F. E. ’’ had resented the 
judge’s original remark as impertinent, and 
closed the exchange by replying that the differ- 
ence between them was that the lawyer had been 
intentionally rude whereas the judge couldn't 
help it. 

~ * * 


To a persistent heckler at a political meeting 
who objected to food taxes, he replied that he 
had yet to learn that thistles would pay a duty. 


* * * 


A man who had dined not wisely but too well 
returned home in the early hours of the morning 
and made so much noise that his wife appeared 
and demanded to know where he had _ been. 
*“T’ve only been up to the cemetery,’’ was the 
rather surprising reply. ‘‘ What on earth did 
vou go to the cemetery for? ’’ she asked. ‘Is 
anybody dead?’’ Yes, my dear,’’ answered 
the husband, ‘‘ the whole darned lot are.’’ 


* * * 


A journal recently had a competition about 
local rivalries, which are apt to be very strong 
in this country. Everybody knows the feeling 
between Liverpool and Manchester, between 
Glasgow and Edinburgh, between Cardiff and 
Swansea, between Leeds and Bradford, and the 
competition produced a few really good stories, 
of which the following are a selection. 


* * * 


A traveller going between Warwick and 
Leamington inquired of a policeman how far it 
was to Leamington. ‘‘ This is Leamington, sir,”’ 
he said. ‘‘ Oh, then, Leamington is joined to 
Warwick? ”’ ** No, sir,”’ he answered, 


‘* Warwick is joined to Leamington.”’ 
* * ~ 


A young Adelaide man was speaking up for 
his own town on a ship, in an argument with a 
Melbourne man. Adelaide clinched his argument 
by saying, ‘‘ You must admit that Adelaide is 
well laid out.’’ Yes,’’ conceded Melbourne, 
““and if you’d been dead as long as Adelaide 
you’d be well laid out too.’’ As I mentioned 
recently, it is usually Melbourne and Sydney. 


* * * 


St. Paul and Minneapolis are only separated 
by the broad width of the Mississippi, but it is 
said that the people of Minneapolis will not 
listen to a sermon taken from a text from St. 
Paul. At a Twin-Cities banquet to bury the 
hatchet once for all, a business man from 
Minneapolis earnestly suggested that, as the two 
towns had an essential unity, even the names 
might be combined. He suggested Minnehaha, 
‘* Minne ”’ for Minneapolis, and ‘‘ Ha! Ha!” 
for St. Paul. 

* * 


In the old days Cheltenham and Epsom were 
rival spas, and an old epitaph reads :— 

Here lie IT and my three daughters, 

We died from drinking Cheltenham waters, 

If we had stuck to Epsom salts 

We'd never ’a been in these ere vaults. 


MARKSMAN. 
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Some Practical Notes on Foundry Sands.* 


By J. L. 


Francis. 


Importance of Foundry Sands. 


Sand is an extremely important factor in the 
successful production of sound castings. This 
statement applies with greater force to-day than 
ever. There are so many types of casting and 
casting alloys. Each requires the development 
of special properties in the sand which forms 
their moulds and cores in order that manufac- 
ture may proceed with the least possible 
trouble. 

The increasing use of moulding machines, 
operated by semi-skilled men, calls for large 
quantities of sand possessing properties which 
remain constant from day to day. Every factor 
contributing to the existence of such a state of 
affairs should, therefore, receive due considera- 
tion. It will then be discovered that time and 
money so spent is not only justifiable but is 
eventually amply repaid. 

It is not proposed to discuss the requirements 
or development of any one class of sand in the 
notes that follow. Facts of vital importance to 
foundry sands as a whole are being dealt with, 


Fic. 1 (Tor Lerr).—Sanp as QUARRIED. 

Fic. 2 (Bottom Lerr).—Sanp AFTER PREPARING. 

Fic. 3 (Top RigHt).—Sanp RaMMED oN 

Fic. 4 (Bottom RigHt).—Sanp RamMMED VER- 
TICALLY. 


and in gleaning these, free reference has been 
made to the work and experience of others. 


Origin of Sands. 


Sand exists due to the decomposition of rocks 
by the action of the forces of nature upon them. 
Naturally-bonded foundry sands are formed in 
this way from granite rocks. There are many 
kinds of sand possessing properties that vary 
greatly. Only some of these have characteristics 
suitable for development into satisfactory 
foundry sands. 


Essential Physical Properties. 

It is not possible to set these properties down 
in order of priority, as the importance of each 
varies according to the nature of the metal or 
alloy that it is desired the sand should contain. 
However, whether it be intended for the con- 
struction of moulds or cores, it is essential that 
natural sands employed should have the under- 
mentioned properties:—(l1) Bond or cohesive- 
ness ; (2) permeability, i.e., allowing easy passage 
of the gases; (3) refractoriness or heat-resisting 
properties; (4) durability, allowing of repeated 
use of the sand; and (5) shaking out or allow- 
ing easy removal of castings from the mould. 


* A Paper presented to the London Branch of the Institute 
of British Foundrymen on Thursday, October 16, 1930, Mr. A. F. 
Gibbs presiding. 


Other useful attributes are:—(6) Heat con- 
ductivity and (7) grain size or texture. 

The former is closely associated with the 
latter. Rate of heat extraction from the metal 
is greater, the smaller the grain size of the 
sand and the more compact the ramming. How- 
ever, no one property may receive exclusive con- 
sideration and development to the neglect or 
detriment of the others, all are necessary. They 
must each have attention, taking into account 
the purpose for which the sand is intended. 
Sands vary in character and qualities of their 
components. Also in size and shape of grain. 
No variation in one or the other is without 
its effect on those desirable properties enume- 
rated. Moreover, modification of these proper- 
ties takes place in any given sand according 
to the physical treatment bestowed on it during 
preparation. Thus it is seen that foundry sands 
are no exception to the majority of foundry 
materials and practices. Unfortunately, so large 
a number of factors influence them that un- 
remitting supervision and skill are needed to 
identify the cause of any trouble that arises, 
and correct it as speedily as may be. 
Foundry sands in practice depend so largely on 
the correct development of the properties men- 
tioned for their successful functioning that a 
separate consideration of each is given. 


Bond. 


‘* Bond ”’ in sands is due to the presence of 
“colloidal ’’ bodies. Colloids are substances so 
finely divided that the ratio of surface to mass 
is very high. The colloidal substances that 
function as bond in foundry sands are hydrated- 


aluminium silicates and iron oxide. They are 
commonly referred to as clay content. Moist 
clay has the property of plasticity. Exactly 


what causes this has not yet been satisfactorily 
explained. Kneading or working increases 
plasticity, as also does ageing in the moistened 
state. In order that the clay present may exert 
its maximum bonding influence, it should be 
in the form of a thin, even coat around every 
sand grain. Natural moulding sand often has 
the clay present as nodules, distributed indis- 
criminately throughout its mass. In this con- 
dition, although excessive clay may be present, 
little or no bond will be evident and the sand 
will not readily hold together. Fig. 1 illustrates 
the case in point. The diagrams here are from 
a Paper by Lamoureux.’ In between the angles 
of the sand grains the bond is seen segregated, 
leaving uncoated angular points of grain coming 
together. Whenever one quartz grain comes 
directly into contact with another there is no 
bond and no strength. Sea-shore sand furnishes 
an example of this fact. Milling is the process 
used to get the clay distributed in the manner 
described. 

At a temperature of 100 deg. C. the hygro- 
scopic water is driven from the clay, which loses 
its plasticity and dries to a hard mass. Its 
former nature may be largely restored by 
moistening and working. On heating to 500 deg. 
C. the chemically-combined water is evolved and 
plasticity permanently lost. The clay is then 
said to be burnt. Ferruginous or hydrated-iron- 
oxide bond is not so easily destroyed. The mere 
fact that one sand contains more clay than 
another does not necessarily mean that it is 
stronger. Small-grained sands have more sur- 
face area and, therefore, need more clay to 
cover it. 


Permeability. 
Some of the most important factors influencing 


the permeability of a moulding sand may be 
stated as under:—(1) The size and shape of the 
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particles comprising the sand, (2) the amount 
of bonding material present, (3) the manner of 
distribution of the bonding material, (4) 
moisture content and (5) ramming density. 
Permeability and porosity are properties of 
foundry sands which are not synonymous. 
Porosity may be taken as a measure of the total 
pore space, whilst permeability depends on the 
number of interconnected pore spaces. Small 
pores, making up the same volume as fewer 
large pores, have a greater frictional resistance 
to the gases. The shape of the sand particles 
determines the porosity, but uniformity of grain 
dimensions largely decides the value of the per- 
meability. Hence uniformly-graded sands, with 
rounded grains, are superior for moulding and 
core making. Fig. 2 shows the bond evenly 
coated round each grain, which is the best 
condition for maximum permeability. Obviously, 
if excessive clay be present, more of the inter- 
stitial spaces become filled, leaving less path for 
the exit of mould gases. A limit must, there- 
fore, exist to the amount of bond on this score, 
hesides on others which will be discussed sub- 
sequently. Figs. 1 to 4 are at fault in that 
they omit to show any pore spaces whatever. 
They do, however, give an idea of the effect of 


Fic. 5.—Sanp Grains (A) AND Coxep CoaL- 
Dust Particies (B) rrom Movutp Face. 


milling in distributing the bond around the 
grains. Moisture content and density of ram- 
ming, as effecting the permeability, are dealt 
with under another heading. 


From the point of view of porosity and per- 
meability, the theoretically perfect sand would 
be one made up of spherical grains of uniform 
size. A very good illustration of this fact has 
been made by Holmes.* If a glass jar, that 
will just hold one pint, is filled with marbles 
to the brim, providing these marbles are all 
of the same size, it will be found possible to 
introduce as well nearly a 4-pint of water. 
Similarly, supposing that another pint jar is 
filled with a uniform size of lead shot. Here, 
again, water to the same volume as surrounded 
the marbles can be accommodated. Allowing 
the marbles and shot to represent magnified 
and graded sands of different texture, it may 
be concluded that the grain size has no effect 
on the total porosity or void volume, when 
the ideal conditions prevail. The actual void 
volume enclosed by spheres in this way is 47.6 
per cent. Of course, this value can never be 
obtained in practice, for even assuming per- 
fectly round grains of equal dimensions evenly 
coated with clay, the moisture necessary to 
maintain cohesion would take up some of this 
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interstitial volume. Good virgin moulding sands 
should show a void volume of about 35 per cent. 


Refractoriness. 

This property is not so readily gauged as 
the others, except under casting conditions. It 
is of the greatest consideration where alloys of 
high melting point and superheat are being 
cast. Some low melting-point metals, such as 
lead, exhibit a peculiar searching action on sand, 
but this is a different phenomenon. 

Silica or quartz grains form the major refrac- 
tory element in foundry sands. By itself silica 
is very refractory, but at high temperatures, in 
the presence of fluxing elements, such as iron, 
lime, magnesia, potassium and sodium, it fuses 
and forms silicates. With the presence of the 
latter two metals silicates are formed as low 
as 700 deg. C. Such a sand would readily fuse 
and burn into the molten metal. Texture, too, 
plays an important part in determining the 
refractoriness. Usually the finest particles have 
the lowest fusion point. They often contain the 
largest percentage of the fluxing elements, in 
addition to their degree of fineness. Once these 
commence to fuse they, in turn, attack the 
coarser material, and so incipient fusion of the 
sand as a whole is started. 


Constitution of Foundry Sands. 
Besides the essential constituents of 
grains and clay, foundry sands 


silica 
have other 


Fic. 6.—SHow1nG THAT VARYING GRAIN 
Size Responsiste ror Low 
Porosity AND PERMEABILITY. 


components which exercise considerable influence 
on the properties above mentioned. These com- 
ponents are derived from the undecomposed part 
of the rock. They are deleterious and their 
presence must not exceed certain limits, which 
vary according to the use to which the sand is 
to be put. 

Lime is usually present as carbonate or oxide, 
but may also exist as hydrate or sulphate. Car- 
bonate is the most objectionable form, as the 
heat generated after casting evolves carbon di- 
oxide, thereby increasing the volume of gas 
generated and reducing the original volume of 
the sand, creating a tendency for the surface 
to crumble. 

Iron may be present as hydroxide or as ferrous 
or ferric oxide, or ferrous carbonate, all of which 
are converted into ferric oxide by heat. Much 
of the colour of the sand is due to the presence 
of iron in one or more of these forms. In the 
presence of silica, alumina or magnesia, iron has 
a tendency to slag at casting temperatures. 
Manganese in sand acts similarly to iron. How- 
ever, the reactions do not take place so readily 
due to its higher melting point. Likewise, mag- 
nesia acts very like lime, only it is less harmful, 
being of a more refractory nature. Under the 
heading of refractoriness, mention was made of 
the presence of potassium and sodium, from the 
felspars, and how easily this property was re- 
duced by their presence in any but small per- 
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centages. Although alumina plays an important 
réle in the constitution of bond, a limit must 
be imposed on it. Like silica, it is very refrac- 
tory, but unlike silica it bakes hard at elevated 
temperatures. Too much of this constituent 
imparts excessive shrinkage, lack of porosity and 
too great a rigidity to the sand, resulting in 
blown and cracked castings. Combined water 
is always present in high alumina sands, and is 
a reason for the shrinkage in highly-bonded 
sands, 
Deterioration of Foundry Sands. 

Foundry sand requires repeated additions of 
new sand and reconditioning. This is because 
after having been acted on by molten metal it 


Fig. 7.—Sinica Sanp OTTAWA, 
(Wepra Siiica Com- 
pany), U.S.A. 


loses its cohesion and permeability. Some of 
the bonding constituents become burnt and 
destroyed, and the quartz grains break down. 
Quartz has a strong tendency to crack at a 
temperature around 575 deg. C., due to strains 
set up by an inversion change from one phase 
to another. Thus the percentage of silt and 
fine particles is increased. With smaller grain 
size the shattering tendency is reduced. Any 
coal dust in the facing also becomes burnt, 
leaving a fine ash. Naturally, sands used in 


Fie. 8.—Sea-Sanp Grains (LOGAN). 


connection with casting alloys of high-melting, 
and superheating temperatures deteriorate with 
the greater rapidity. It is easily understood, 
however, that with all foundry sands the general 
tendency is towards a clogging up of the pore 
spaces and permanent destruction of the bond. 
Fletcher considers that excessive additions of 
coal dust exert a bond-destroying influence which 
is not often sufficiently realised. Apart from 
its void-plugging action, the finest portion of 
the coal dust is absorbed by the wetted clay, 
thus weakening the bond. Coal dust oftentimes 
contains as much as 20 to 30 per cent. ash. 
The ash generally being a lime-iron silicate of 
fusible character, it can readily be understood 
that its deleterious effect on the bond at the 
mould face would be serious. A great deal of 
the trouble foundrymen meet with from causes 
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such as fusing, scabbing, burning-on, skin shell- 
ing of mould surfaces can be attributed to the 
coal dust in the clay bond. 


The effect of service on the facing sands is 
to increase the size of the grains by fusion of 
the bond in the sand portions in contact with 
the molten metal and the coking of the coal- 
dust particles. Fig. 5, from an article by 
Watson,® illustrates this point. Sand grains are 
seen at A and coked coal-dust particles at B. 
In the course of time all this becomes mixed 
in with the floor sand, which eventually may 
arrive at the stage where practically no “ live ”’ 
clay remains. Conditions now obtain where the 
bond value of the floor sand is about nil, and 
the grains require more clay for their bonding 
than is supplied by additions of new sand from 
the facings. On reaching such state of affairs, 
Fletcher suggests a reconditioning along the 
following lines:—Desilting and a cleaning out 
of the iron particles by magnetting is necessary. 
Otherwise, further accumulation of silt, burnt 
clay and iron particles will soon occur and the 
liability to scab and burn-on will increase. If 
reconditioning is done and the remaining sand 
mixed with an equal part of the original sand 
employed in the facing, better results will be 
obtained. It is possible to judge the condition 
of the floor sand by simply drying and weighing 
equal volumes of the floor sand and the sand 
used in the facing, after passing through a sieve 


Fic. 9.—UNwasHep DvurHAmM Sanp 
CONTAINING A LARGE PROPORTION 
OF SILT. 


of 30 meshes to the inch. The floor sand should 
not be allowed to weigh more than 5 per cent. 
heavier than the new sand. 

One of the functions of added new sand con- 
sists in aerating and supplying fresh bond to the 
old grains, which, after suitable preparation, 
regain permeability and cohesion to sufficiently 
high values. Attention has been drawn to the 
desirability of surrounding each sand grain with 
a thin pellicle of bond. The more efficiently 
this is carried out the less will be the tendency 
of the bond to act separately at casting tem- 
peratures to produce the silt-forming con- 
stituents, which destroy the permeability and 
cohesion. Various factors govern the depth of 
zone to which the temperature of the molten 
metal penetrates sufficiently to cause deteriora- 
tion of the sand in the manner described. 
Initial casting temperature, thickness of section 
and mass of casting all exert their influence in 
deciding how far back from surface a tempera- 
ture of over 500 deg. C. shall obtain. When 
knocking out castings some of the dead sand 
becomes mixed with the good. Iron particles, 
already mentioned as being present under cer- 
tain conditions, also cause trouble by rusting, 
and being present at the mould face cause 
agitation during pouring. 


Preparation of Foundry Sands. 


Oftentimes foundrymen condemn a sand as in- 
ferior and not suited to their work when, with 
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a little care in the proper milling and mixing, 
the sand would serve the purpose excellently. 
Neglect of these matters or their carrying out 
in a careless manner will not yield satisfactory 
results nor reveal the full value of the bond. 
This is because the bond in sands as quarried is 
segregated into small hard nodules, and there- 
fore proportionately inactive. Proper mulling 
merely breaks up the small lumps of clay and 
coats each quartz grain with an envelope of 
bond. Permeability and cohesion are thereby 
augmented at both ordinary and casting tem- 
peratures. Any small particles that are present 
and which cannot be eliminated should also be 
contained in the clay envelopes as a result of 
the process. Otherwise they may adversely affect 
the permeability by plugging the pores. 


Milling. 

The operations above mentioned are usually 
carried out in a mortar mill with subsequent 
passage through some kind of disintegrator for 
separation of the sand grains. It is not an 
uncommon fault with mills of the type cited that 
the rolls or mullers are far too heavy. Sand or 
loam prepared under rolls of excessive weight is 
definitely spoiled. A grinding instead of a 


Fic. 10.—Di1acram or an SanpD, FREE 
FROM SILT AND OF UNIFORM GRAIN SIZE. 


proper milling action takes place whereby the 
sand grains are broken up and a large propor- 
tion are ground to siit. The silt so formed 
occupies some of the available pore space, which 
has already suffered a decrease as a result of 
the breaking of the spherical grains. Hence it 
is seen that the resulting damage is twofold. 
Scott* considers that sand so milled receives 
more damage in preparation than in its first 
baptism of molten metal. He says that loam 
prepared in such mills will shell off the heavy 
cores in layers of 4 to } in. thick. This is caused 
through lack of permeability owing to excessive 
grinding, for when first heated in drying a thin, 
hard skin is formed which refuses to allow free 
passage of steam from the core centre. The skin 
referred to is then forced from the body of the 
moist loam by the steam. Skerl® is also in agree- 
ment that many mills have mullers of too great 
a weight. In the ideal mill they should possess 
a maximum weight of 10 lbs. per in. of periphery 
width. Moreover, they should be mounted on 
springs and capable of upward movement. This 
also agrees with Scott, who suggests that the 
rolls be mounted on swivel arms so as merely 
to ride over the sand, imparting a kneading 
rather than a grinding action. Furthermore, he 
recommends a tapered diameter to prevent any 
skidding movement and a maximum weight of 
only 4 to 5 ewts. each. The mullers of some 


mills weigh quite three times as much as this. 
Details in the preparation of sands vary, de- 
pending on the purpose for which the sand is 
intended. Returning to the problem of uniform 
bond distribution, in practice two processes are 
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utilised. The first consists in thoroughly mixing 
the old and new sand in a dry state and then 
wetting the mixture. The second causes the 
mulling to be done in the moist condition. For 
natural sands the latter method is preferable. 
‘Three reasons can be quoted as justification: 
(1) When working dry there is a greater likeli- 
hood of fragmentation of the sand grains. Frag- 
mentation is undesirable, as it merely causes 
silt, thus exerting the twofold disadvantage of 
void-plugging and spoiling the roundness of the 
grains; (2) to distribute the bond as grain en- 
velops it must be plastic, i.e., moist, because if 
dry merely mixing and not distribution is 
effected, and (3) kneading a moist clay increases 
its plasticity. 

However, working in the dampened state is 
not always practicable. Some raw materials are 
difficult to incorporate in used sands without 
previous drying. Such products are those in 
which the bond is very badly distributed and 
forms nodules of clay distributed over the mass. 
These nodules become covered with all the dry 
powder of the old sand, assume the consistency 
of rubber, and are no longer able to cover the 
grains, whereas if previously dried they disin- 
tegrate. With sands deficient in bond, clay has 
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to be added to increase cohesion. Results differ 
according to whether this is added as a dry 
powder or as a thin slurry. To quote Lemcine,* 
in one case the amount necessary to preduce the 
same cohesion was reduced to half by adding as 
paste, with considerable benefit to permeability. 
The same investigator also found that in mulling 
bonded sands the following take place: (1) 
Permeability begins to diminish more or less 
appreciably, afterwards increasing and reaching 
a value that is practically constant after a 
certain time, this latter being variable, and 
(2) cohesion also tends towards a limit. 

The initial diminution in permeability may be 
due to fragmentation of the grains at a time 
when they are not sufficiently protected by the 
bond. Thus the maximum good properties are 
reached more speedily when other things being 
equal, the plasticity is very high. Continuing 
the experiments, Lemoine*® found that with three 
parts of the same sand mixture worked in the 
same way but with 5, 7 and 9 per cent. of water, 
the 5 and 9 per cent. portions when in the first 
case with 2 per cent. water added and in the 
second after allowing 2 per cent. to evaporate 
away so that all three were standardised at 
7 per cent. moisture, the permeability and 
cohesion were not the same. The sand tulled 
with 9 per cent. had these properties higher than 
the other two by 15 and 20 per cent. respectively. 
Skerl holds the opinion that most foundrymen 
could mill their sand for a longer period of time 
with advantage. He says that as much as 
10 minutes’ milling does not decrease the per- 
meability providing that the milling is efficiently 
carried out. Balling up during miliing indicates 
too strong a sand. In this investigator’s estima- 
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tion much less new sand need be added to sand 
mixtures if definite standard milling times were 
adopted. A period of five minutes is suggested 
for green sand and seven minutes for dry. 
Under these conditions as little as 1 volume of 
new sand to 3 volumes of old has been found 
satisfactory, thus effecting a considerable saving, 
especially in districts remote from suitable sand 
supplies. 


Coal-Dust Additions. 


The effect that it is possible for coal dust to 
exert on the deterioration of foundry sand under 
certain conditions has been indicated. At the 
same time there is no doubt that such additions 
are, perhaps, the most effective and also the 
most economical means of obtaining smooth-faced 
castings when made judiciously and under proper 
control. In order to avoid trouble as far as 
possible, never use a coal dust which is coarser 
in grain than the sand it is to be mixed with. 
For preference it should be of about the same 
texture. With regard to the quantity to be 
added, as little as will achieve the required 
results should be employed. 


Too large additions of coal dust not only spoil 
the sand, as has been stated, but also gives rise 
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Fic. 12.—MorsturE-PERMEABILITY CURVES OF 
SANDS, GIVING Goop AND WASTER CASTINGS. 


to markings on the skin of castings generally 
known as mapping. Under these conditions an 
unsightly finish is obtained, making extra 
fettling necessary. Thus it is seen that coal-dust 
additions made haphazardly may be the cause 
of ruining the sand and defeating the ends for 
which they are employed. 


Blending Sands. 

Generally speaking, it is not advisable to 
attempt this unless in possession of the full 
knowledge of the predominant grain sizes of the 
sands to be mixed. Although very good results 
may be obtained by carrying out the process of 
sand blending in a judicious and _ scientific 
manner, it is a point needing very cautious 
handling. Two sands, both of which may be 
quite excellent for foundry purposes, may pro- 
duce one sand of a very indifferent nature by 
being mixed together. Texture plays an 
extremely important part in such blendings. 
Where a sand of an open texture is mixed with 
one of much finer grain size, both may be spoilt. 
To emphasise this, reference can again be made 
to the pint jar of marbles and lead shots. 
Supposing that marbles and lead shot were mixed 
to equal proportions and admitted again to one 
of the containers. No longer would it be possible 
to add 47.6 per cent. of water. The finer shot 
would block the larger voids between the marbles, 
greatly reducing porosity and permeability. 
Fig. 6 is a diagrammatic representation of this 
fact. 
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Backing Sand. 

The foregoing deals with new sands and the 
addition of new sands to facing mixtures. For 
the preparation of these a_ correctly-designed 
mill of the mortar type is very suitable. For 
backing sand it is sufficient to remove any 
foreign material by sifting and passing the sand 
through a pan mill or paddle mixer, in which 
moisture is added to impart the proper temper. 

Tempering. 

The quantity of water that is necessary to 
impart a maximum bond strength in any given 
sand varies with the sand. Unequal distribution 
of water is a great cause of weakness. Wet spots 
do not permit of easy passage of the gases 
evolved during casting, and a wet area is a 
fruitful source of scabs and blowholes. A spray 
is of great assistance in obtaining an even dis- 
tribution of the water. With all sands there 
exists a percentage of water beyond which no 
increase in bond strength takes place—in fact, 
the reverse happens. Too much emphasis cannot 
be placed on the importance of correct temper- 
ing, especially in the case of green-sand work. 
As a rule, green-sand facings contain 0.5 per 
cent. of moisture, whilst dry-sand facings have 
as high as 7 or 8 per cent. 

Skerl’ has found that the moisture percentage 
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required to give the greatest dry-sand strength 
in a sand before it is dried is always greater 
than the optimum green-sand moisture percent- 
age. Thus, Erith medium loam develops its 
maximum green-bond strength with 5 per cent. 
moisture and its maximum dry-bond strength 
with 12 per cent. moisture. The maximum dry- 
bond strength is about 30 times that of the 
maximum green-bond strength. This may be 
applied generally to all dried and green sands of 
the same class. 

Grain size and the amount of bond present 
influence the quantity of water necessary for 
obtaining the best results. A fine sand, such 
as Erith requires, say, 10 to 11 per cent., whilst 
Mansfield needs no more than 6 to 7 per cent., 
although both sands perhaps would appear to 
be of the same degree of moisture. The colloidal 
matter forming the bond is in the nature of a 
sponge. It takes a certain definite time for the 
moisture to permeate this and attain its best 
possible condition. That this time should be 
allowed is very essential for backing, facing 
and core sands. ‘There is little doubt that the 
ideal method of preparing sands entails their 
preliminary drying. To do this thoroughly 
involves the installation of special drying 
machinery. Only under these conditions can 
definite and consistent water additions be made 
and exactly repeated from time to time. Other- 
wise the element of guesswork enters to a large 
extent into the correct tempering. Moisture in 
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excess of the correct percentage is not absorbed 
by the clay. Free water is present between the 
sand grains, which is much more readily acted 
on by the heat. This water exerts a more 
powerful tendency towards the formation of 
blowholes than does that held by the clay. With 
the finer sands, excess moisture causes a sudden 
generation of steam, thereby momentarily dis- 
turbing the mould surface and effecting an 
isolation of the sand particles and giving them 
a chance to burn into the skin of the metal. 
Hence, wet sand gives rough-faced castings. 
On the other hand, too dry a sand may result 
in cutting by the flowing metal, which also im- 
parts the same defect. When all the ingredients 
of facing-sand mixtures are dealt with in the 
dry state, mixing is carried out much more 
easily. Coal dust in green-sand facings should 
be added to the dried sands, measured in exact 
quantities. The whole can be mixed by sieving. 
After all the ingredients have been sifted, mixed 
and watered, they should be milled, passed 
through an aerator and allowed to ‘‘ age”’ in a 
moist atmosphere. 


Core Sand. 


In many cases the same mixtures of sand 
serve for both cores and moulds, but, usually, 
core sand should contain more opening material 
than mould facings. Cores are often completely 
surrounded by metal, and thence the sand 
mixtures should be more permeable, to allow the 
expanded air and gases to escape. The com- 
ponents of old and new sand, manure and coal 
dust are mixed, thoroughly tempered and milled 
as has already been described. 

Oil Sand. 

Sands for use with binding oils must be devoid 
of any natural bond. Dust and broken shell 
should also be absent. Dune, beach and river 
sands, commonly called sharp, are all em- 
ployed with a certain measure of success. The 
term ‘‘ sharp ’”’ sand is a misleading one. Sea 
sand, as seen under the microscope, has grains 
which are inclined to be spherical. Figs. 7 and 8 
show American silica sand and sea sand respec- 
tively as they actually appear under the micro- 
scope. They are both essentially silica sands 
of a high degree of purity. As for the other 
foundry sands that have been discussed, uni- 
formity of texture is very desirable, for good 
venting properties as well as the rounded grains. 

Many silica sands for use with binding oils 
are sold graded. High proportions of silt or 
clay necessitate the use of more oil for a given 
bond strength. This, in turn, evolves larger 
volumes of gas on casting, which has greater 
difficulty in escaping, due to the partial block- 
ing of the vents by silt and clay. Fig. 9 is an 
actual photomicrograph of Durham sand con- 
taining large proportions of silt. A diagram 
illustrating an ideal sand free from silt and of 
uniform grain size appears in Fig. 10. With 
sand of this type, the grains pack easily, yield- 
ing good permeability and requiring the mini- 
mum of binder to cover their surfaces. Fig. 11 
reveals the exact opposite set of conditions in 
diagram form. A sand such as this might well 
be called ‘‘ sharp.’? The angular grains have a 
wedge formation which tends to break them 
further, under pressure. It can also be seen 
how unevenly spaced are the pores, thus inter- 
fering with free escape of the generated gases. 

For large foundries operating on quantity- 
production lines, expensive and elaborate oil- 
sand-mixing plant may be justified. This is not 
so in small foundries, but there is no reason 
why oil sand should not be employed on this 
account, as quite good results can be achieved 
even with the customary sand plant. It is of 
interest to note in this respect that West’ 
has found that for a given sand and oil mix- 
ture, a better green-bond strength is obtained 
when milled in a mortar mill than when mixed 
in a special paddle mixer. He also found that 
little, if any, grinding of the grains took place. 
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It is of importance to bear in mind that the 
drying of oil sand involves different principles 
from those operating in the mere expulsion of 
water as in naturally-bonded sands. Oil sand 
in drying requires a plentiful supply of oxygen— 
mere temperature is not enough. Therefore, 
for best results, special drying stoves are neces- 
sary. Preliminary drying of the sand is recom- 
mended, as regularity of practice is of great 
importance. Subsequent water additions furnish 
a debatable point. Some authorities advocate 
them whilst others do not. When the oil is 
added as an emulsion with water and thoroughly 
mixed in, it is suggested that the resulting dried 
cores possess better venting properties, due to 
the spaces left by the evaporated water. On 
the other hand, for precision work, water is a 
definite disadvantage, in that it causes a greater 
shrinkage of the core when dried and also in- 
creases the tendency to spreading or distorting 
when in the green condition. Where such com- 
ponents as molasses, resin and gums are used, 
water tends to spoil the green-bond strength of 
the mixture. It is also as well to remember 
that absence of water reduces the period of 
baking. 

Troubles due to Misuse of Sand. 


Unfortunately, the mere supplying of even an 
ideal sand is no guarantee that troubles arising 
from the sand will be entirely non-existent. 
The best of sands will vield unsatisfactory results 
if the correct manner of employing them is not 
understood or carried out. Among the most 
common faults under this heading may be men- 
tioned the following:—(1) Wet areas, (2) un- 
evenly-rammed patches, (3) ramming too near 
the pattern, (4) patches and mending of the 
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Fig. 14.—D1acram or PERMEABILITY 
Apparatus (B.C.1.R.A.). 


broken parts and (5) excessive clay in facing 
washes. 

Dealing with these in the order given. Wet 
patches in green-sand work may arise from a 
too liberal use of the swab. Item No. 4 in its 
effects is very similar, as patches are generally 
higher in moisture content than the bulk of the 
sand. The excess moisture in the patching sand 
is absorbed into the mould by capillary attrac- 
tion, and it carries with it a certain amount of 
the clay bond. This accumulates in a layer 
behind the patch. There is thus a weak place, 
due to insufficient bond, which may scab. Also, 
even if the patch resists the wash of the molten 
metal, the decreased permeability due to the 
layer of clay behind the patch may cause gas 
trouble when the water becomes steam. Blow- 
holes will result, or perhaps the clay layer, pre- 
venting the free escape of the gases, may succeed 
in entirely removing the patch. Risks of this 
nature are very much greater in green-sand 
work. Scabbing may also result from too hard 
ramming on one local spot or from ramming too 
close to the pattern. Ramming has an important 
effect on sand strength. It is generally assumed 
that strength increases the harder the ramming, 
but this is true up to a certain limit of applied 
force only. Up to a certain point, uniform in- 
crease of ramming density only reduces permea- 
bility a little. This corresponds with the point 
where all the sand grains with the clay enve- 
lopes are in contact with each other. Decrease 

(Concluded on page 293.) 
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Steel Melting in an Acid-Lined Brackelsberg 


Furnace.* 


By Dr. Peter 


Bardenheuer. 


(Report FRoM THE KarsER WILHELM InstITUTE, DUSSELDORF.) 


About a year ago it was shown, as a result of 
detailed raw materials and heat balances, that 
the Brackelsberg furnace, in addition to its 
metallurgical advantages which had already 
been mentioned, also possessed remarkable 
heating advantages of commercial value. Since 
the carrying out of these tests considerable 
improvements have been made in the construc- 
tion and working of these furnace plants, and 
with very favourable results on the whole 
melting process. For instance, by preheating 
the air fed into the combustion chamber, the 
furnace temperature can be increased to such 
an extent that steel can now profitably be 
melted in the furnace. In addition, the 
furnace, which could formerly be rotated only 
around its longitudinal axis, can now, with the 


without any difficulty, and low-carbon steel 
scrap could be melted reasonably quickly. There 
were, therefore, no more obstacles to prevent 
attempts being made to melt steel in the 
furnace. The lining used was the same as that 
used in the former experiments with malleable 
castings and cast iron, namely, a good quartzite 
refractory material with the necessary binding 
clay. 

The first steel melted in the Brackelsberg 
furnace took place on February 4, 1930. The 
charge consisted of 950 kgs. mild-steel scrap and 
50 kgs. hematite iron. The temperature of the 
air was between 290 and 300 deg. C. About 
70 minutes after igniting the burner the 
charge was completely melted, and was com- 
pleted by adding 0.30 per cent. Si and 0.5 per 
cent. Mn after the temperature became suffi- 


TABLE 1.—Results of Experimental Tests Nos. 1 and 2. 


Charge :— 
Steel scrap 
Spiegel : 
FeMn additions 
FeSi 
Melting down of ¢ harge 
Total operating time 
Temperature of air 
furnace 15 minute after me sIting down 
30 
Temperature of irc iron 1 when tapped 


Analysis. 


Mn 


Fuel consumption 


Up to melting down of charge (60 and 53 min.) 
first test (98 and 87 min.) ; ‘ 
Total consumption ad 20 and 108 min. 


aid of toothed tilting segments placed one on 
each side of the furnace, be tipped about its 
cross axis. It can, therefore, be tilted into an 
oblique position when charging, and into a 
vertical position when relining. This mechanism 
has been so arranged that both rotating move- 
ments can be made simultaneously. Fig. 1 
shows the experimental furnace of about 2 tons 


capacity. The furnace, after being tilted, is 
charged from the stage through the burner 
opening. It takes about 1 minute to charge 
1 ton. The tap hole is placed at the front end 


of the furnace underneath the burner. 


If cold air were fed into the combustion 
chamber, to increase the temperature beyond 
1,500 deg.C. would take too much time and fuel. 
Therefore, in order to raise the furnace heat 
quickly to a high temperature, it was found 
necessary to preheat the air, and for this 
purpose a comparatively simple recuperator was 
built. In this it was possible, with the aid of 
the hot exhaust gases, to preheat the air up to 
about 300 deg. C. 


Preheated Air. 
By preheating the air in this way, tempera- 
tures up to 1,800 deg. C. could be obtained 
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Melting Procedure. 


After these first tests, a number of further 
experimental melts were made, to obtain more 
detailed particulars as to the melting procedure, 
the composition and qualities of its products. 
In order to ascertain more accurately the fuel 
consumption, for melts Nos. 1 and 2 (see 
Table I), before firing, the coal-dust bunker was 
practically emptied. When, shortly after 
firing, the dwindling flame showed that the 
bunker was completely empty, an accurately 
weighed amount of coal dust was placed in the 
bunker, and the time taken to consume this 
amount of fuel measured. As this experiment 
lasted for practically the whole of the total 
melting time, the figures for fuel consumption 
given can be taken to be sufficiently accurate. 

For the experiments a steel scrap of the 
following composition was used:—C 0.21, Si 
0.04, Mn 0.58, S 0.050 and P 0.041 per cent. 
Melt No. 3 consisted partly of melt No. 2, as, 
after tapping about 6 to 7 ewts. of the latter, 
to the remainder of about 10 ecwts. another 
88 lbs. of grey Swedish pig-iron (3.62 per cent. 
C and 2.24 per cent. Si) and a little later 
2.2 lbs. of ferro-manganese and 4.4 lbs. of ferro- 
silicon were added. By these additions, there- 
fore, 0.30 per cent. C, 0.38 per cent. Si and 
0.16 per cent. Mn were added to the bath. 
The tinal sample taken was of the following 


772 kgs. cL 806 kgs. 
43 kgs. } = 815 kgs. 20 kgs. } 826 kgs. 
8.7 kgs. 7 kgs. 
8.0 kgs. 10 kgs. 
60 min. 53 min. 
108 
240 deg. C. 230 deg. C. 
1,630 1,610 
1,690 1,660 ,, 
1,650, 1,660 
Charge. Final Charge. Final 
sample. sample. 
Per cent. | Percent. Percent. Per cent. 
0.43 0.24 0.31 0.27 
0.04 0.28 0.04 0.14 
1.00 0.50 0.77 0.20 
0.047 0.059 0.049 0.055 Fic. 1.—A 2-ron ExPERIMENTAL BRACKELSBERG 
0.039 0.062 0.040 | 0.057 FURNACE 
153 kgs. in 107 min. = 154 kgs. in 103 min. = . 
| ent, Composition:—C 0.47, Si 0.31, Mn 0.24, S 
86 kgs. — 10.4 | 79.5 kgs. — 9.5 9.053 and P 0.054 per cent. 
140 ,, = 16.8 130.5 , = 15.0 From the same raw materials a further melt, 
172 = 20.7 162.0 ,, = 19.2 No. 4, was made without using pig-iron. The 


ciently high to make thin-walled castings. The 
tapping took place after a total melting period 
of 1 hr. 50 min. The tapping temperature was 
1,620 deg. C. (optically measured and corrected). 
Small thin-walled castings were made such as 
are usually made with malleable iron, and 
amongst these were some sewing-machine feet. 
All castings came out without a flaw and were 
sound. Small unannealed castings could be 
hammered out cold and bent to 180 deg. Others 
were hammered out hot into blades about 
0.5 mm. thick, without the material cracking 
at the edge. This shows that it was not at all 
brittle. Because the melting down took place 
very quickly in the first experimental melts, on 
account of the high temperature of the flame, 
one could assume thaf the proportion of pig-iron 
in the charge, which begins the melt by quickly 
forming a bath, could be eliminated. To settle 
this question, one ton of mild-steel scrap was 
charged, with no pigiron. The melting down 
and total operating time were about the same 
as for the first melt. The charge was com- 
pleted in the same way as before. The tapping 
temperature was 1,680 deg. C. The “life” 
malleability and moulding properties once again 
gave excellent results. As a result of these two 
experimental melts, it was proved that the 
Brackelsberg process could be classified as a 
steel-melting process. 


charge of about 1 ton steel scrap was melted 
down in 58 minutes. The total operating time 
was 1 hr. 50 min. The furnace temperature 
when tapping took place was about 1,700 deg. C., 
and the temperature of the steel 1,670 deg. C. 

The final sample taken was of the following 
composition :—C 0.13, Si 0.27, Mn 0.11, S 0.034 
and P 0.951 per cent. 

From each of these four melts round ingots 
of 2 ewts. were cast and rolled out to 1} in. 
square. From every bar were made two smaller 
bars for testing tensile strength (0.75 in. dia., 
74 in. long) and three bars for making shock 
tests (1.2 in. by 0.6 in. by 6.3 in. and a 4 mm. 
notch). These were then annealed for 30 minutes 
above Ac,. The results are shown in Table IT. 


‘Life ’’ Tests. 

To test the life, one box of sewing-machine 
feet was cast from each melt in a dry-sand 
mould (about 100 feet in one box). In all cases 
all feet came out with sharp corners, although 
the wall-thickness in some cases was not more 
than 1 mm. Samples from all melts were 
hammered out to blades about 0.5 mm. thick, 
and into oblong bars of about 2 mm. breadth 
and 1 metre length. They showed no trace of 
brittleness, and the oblong bars were all sharp- 
cornered. Special emphasis must be laid on 
this, that even steel from melt No. 4, with only 
0.13 per cent. C and 0.11 per cent. Mn, was 
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absolutely free from brittleness. The grain was 


extremely fine. 


Metallurgical Considerations. 

The following is germane to the metallurgical 
process when melting in an acid-lined Brackels- 
berg furnace. The melting down of the charge 
takes place comparatively quickly, as perfect 
combustion is with no excess of air, and thereby 
the highest possible flame temperature is 
attained. Moreover, the melting down is 
greatly accelerated by the rotating of the 
furnace. Oxidation of iron and of its associated 
elements is, therefore, smaller than in any other 
kind of hearth furnace. It is, nevertheless, 
sufficient, except for a small amount of iron, 
to convert into slag a large part of the silicon 
and manganese present, as these elements reduce 
the ferrous oxide in the bath. The carbon in 
the same way helps in the reducing process, but 
not sufficiently strongly to boil the melt too 
much. As, on principle, no ore or mill scale 
was used for refining in these experiments, the 
carbon content of the bath was never less than 
0.10 per cent. even when the charge consisted 
entirely of steel scrap. It is well known that in 
an acid-lined furnace, manganese is both quickly 
and most strongly burnt away, as the manganese 
silicate in the acid slag is to no appreciable 
extent reduced again by the carbon. In the 
same way it is impossible to avoid silicon losses 
if the carbon content is low. 


TaBLe Il.—Tensile Strength, etc., of Iron from 
Experimental Melts. 


Elastic Tensile 


Melt limit. strength. 
No. Tons per Tons per | 
sq. in. sq. in. 
15.4 29.0 23.4 58.4 
18.4 28.9 23.0 56.7 
in 17.3 29.0 23.6 58.2 
7 l 28.6 23.3 57.3 
20.4 38.6 6.7 28.4 
20.9 38.6 5.7 32.8 
4 16.6 25.8 27.7 69.4 
16.6 25.4 29.3 67.2 
> 17.8 25.4 26.9 64.7 
= 16.8 25.4 26.7 64.6 
6 53.5 10.0 19.8 
52.9 12.5 24.0 


Analytical Discrepancies. 


If the analyses of the final sample taken, and 
of the charge, are compared, it will be found 
that for melts 1-3 there is an increase in 
phosphorus and sulphur. As it is impossible for 
the phosphorus content to be increased during 
combustion (only alloys very low in phosphorus 
had been melted previously in the furnace), one 
may assume that the differences in the 
phosphorus and also in the sulphur content are 
for the most part due to this fact—namely, that 
the steel scrap used was not all of the same 
composition, so that it was impossible to ascer- 
tain the average analysis for the whole charge. 

Whilst developing the Brackelsberg furnace, 
remarkable progress was recently made by the 
inventor, when he succeeded in considerably 
cutting down the melting times by altering the 
construction and working of his burner. The 
effect of this improvement can be shown by 
giving the .results of two further experimental 
melts. 

In the first melt (No. 5) pure steel scrap was 
melted in the usual way; the final sample taken 
contained C 0.14, Si 0.20 and Mn 0.16 per cent. 
The charge weighed nearly 16 ecwts., melting 
down took 45 min., and total operation time 
73 min.; the topping temperature was 1,610 
deg. C. Tensile strength figures taken from bars 
rolled out of l-cwt. ingots are given in Table II. 
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A second medium-carbon melt (No. 6) (C 
0.78, Si 0.62 and Mn 0.48 per cent.) of just over 
15 ewts. was made, the charge consisting of steel 
scrap and pig-iron. Melting down took 45 min. 
and total operating time was 67 min. The 
casting temperature was 1,630 deg. C., and the 
figures for tensile strength are also given in 
Table If. The life and malleability of these two 
melts were definitely satisfactory. 

Compared to the melting times described above 
for the other four melts, this improvement in the 
burner means a reduction in melting times of 
about 40 per cent. 


Summary. 

By using a simple recuperator in which the 
air ted into the combustion chamber is preheated 
by the exhaust gases to between 200 and 300 
deg. C., it is possible to obtain temperatures 
up to about 1,800 deg. C. in the Brackelsberg 
furnace, and this makes possible quick melting 
of steel. Up to date the experiments made have 
been confined to the melting of steel in an acid- 
lined furnace. The metallurgical advantages of 
this process, which have already been observed 
when producing cast and malleable iron, are of 
equal value when producing steel. Steel melted 
in this furnace is distinguished by its good 
technological and mechanical properties ; especial 
emphasis must be laid on its extraordinarily 
good casting properties. The fuel consumption, 
when melting about 1 ton, is no greater than 
in the largest Siemens-Martin furnace. On 
account of its small consumption of power, the 
Brackelsberg furnace is far superior to any other 
furnace of the same melting capacity. 


Stewarts & Lloyds, Limited. 


Co-operation with Tube Investments, Limited. 


An extraordinary general meeting of shareholders 
of Messrs. Stewarts & Lloyds, Limited, has been 
convened for November 5 to consider special reso- 
lutions increasing the capital of the company by the 
creation of 625 new shares of £1 each. These shares 
are to be known as liaison deferred shares, and if 
the resolutions are approved, as the directors 
recommend, they will rank for dividend as from 
November 1, 1930. Accompanying the notice con- 
vening the meeting, circulars have been posted to 
shareholders explaining a proposed interchange of 
interests between the company and Tube Invest- 
ments, Limited. The circular states that for some 
time negotiations have been proceedings between 
the company and Tube Investments, Limited, a 
holding company controlling the activities of a large 
number of manufacturers of tubes and other speciali- 
ties in the Midlands of England. with a view to 
achieving closer co-operation and eliminating useless 
overlapping. The boards of both companies are 
unanimously of opinion that the end in view can 
best be achieved by each company acquiring such 
a holding of shares in the other as will ensure a 
substantial and permanent interest in their joint 
prosperity. This community of interest will enable 
both companies to pool the resources of their re- 
spective research and technical departments, thereby 
achieving an economy, efficiency and common aim 
which it would be impossible to attain under 
present conditions. In order to carry out the 
scheme it is proposed to create a new class of share 
to be known as liaison deferred shares, each of 
which will confer upon the holder the full rights 
of 1,000 existing deferred shares. 

The shareholders of Tube Investments, Limited, 
are being asked to sanction an increase of their 
capital by the creation of 500 £1 liaison ordinary 
shares. Subject to the necessary sanctions being 
obtained, it is intended that the 625 £1 liaison 
deferred shares of Stewarts & Lloyds, Limited, shall 
be subscribed for in cash by Tube Investments, 
Limited, at par, and that Stewarts & Lloyds shall 
subscribe in cash for the 500 new shares of Tube 
Investments, Limited, at 25s. per share. 

The proposed new shares are not to be subject 
to quotation on the Stock Exchange. 


Tue Sveet Companies, Limirep, have 


blown out the furnace which was smelting man- 
ganese alloys at Oldside, Workington. 


OcToBER 25, 1930. 


I.B.F. Elects New Members. 


At a General Council meeting of the Institute 
of British Foundrymen, held at the Bell Hotel, 
Gloucester, on October 18, the following gentle- 


men were elected to its various grades ot 
membership : — 
“As Subscribing Firms. 
The Lancashire Foundry Coke Company, 


Limited, foundry coke manufacturers; Stewarts 
& Lloyds, Limited, iron and steel tube manu- 
facturers. 

As Members. 

F. Ashmore, inspector of castings, Bengal Lron 
Company; R. Ballantine, foundry manager, 'T. 
White & Sons, Paisley; W. H. Bayliss, repre- 
sentative, J. Needham & Sons, Manchester; Wm. 
Birkett, foundry manager, Guayaquil & Quito 
Railway Company; E. H. Cottle, foundry man- 
ager, Tangyes, Limited, Birmingham; D. G. 
Harris, director, Broad & Company, London, 
W.2; P. M. Harris, managing director, Broad & 
Company, London, W.2; G. H. Hogg, die-casting 
designer, Automatic Engineering Company, 
Twickenham; L. Holt, manager, THe Founpry 
Trape Journat; J. P. Howell, ironfounder, 
Birco Motor Cylinder Company, West Brom- 
wich; L. Norsa, central manager, Societa 
Italiana Ernesto Breda: W. H. Plant, metallur- 
gical chemist, Fordath Engineering Company, 
West Bromwich; A. H. Ronan, general manager, 
British Reverberatory Furnaces; W. F. Sklenar, 
technical manager, British Reverberatory Fur- 
naces: R. B. Templeton, engineer, Ealing Park 
Foundry; D. Wallace, foundry manager, Clyde 
Foundry. 

As Associate Members. 

I. Butcher, core-shop foreman, Ley’s Malleable 
Castings; T. H. Dobson, moulder, C. A. Parsons 
& Company; V. Fisher, assistant manager, 
Hobbies, Limited; 8. D. Good, sales assistant, 
English Steel Corporation, Limited; N. Harrow, 
foundry clerk, C. A. Parsons & Company; G. 
Longden, foreman moulder, C. A. Parsons & 
Company, Newcastle; T. R. Middleton, assistant 
metallurgist, English Steel Corporation; J. G. 
Rees, foundry foreman, S. Fox & Company, 
Stocksbridge ; H. Sowden, foreman moulder, Hol- 
man Bros., Camborne; J. Thomson, foundry 
foreman, Sawer & Purves; F. C. Turner, foun- 
dry foreman, Ogle & Sons, Ripley; R. Whittam, 
moulder, Harlings & Todds, Burnley. 


As Associates. 

W. Ferguson, foundry assistant clerk, J. 
Stubbs, Limited; EK. H. Mees, technical appren- 
tice, B.C.I.R.A.; H. H. Stevenson, foundry 
furnaceman, E. Stevenson, Limited, Nottingham. 
Wm. Mavers, core maker, T. Firth & Sons. 


Additional List. 
As Members. 


G. Arnott, director, W. Murrell & Company, 
London, S.E.; Wm. Pyatt, traveller, J. G. 
Lowood & Company, Sheffield; G. Ucelli, direc- 
tor, Societa Costruzioni Meccaniche, Riva. 


As Associate Members. 


J. G. Bailes, foreman steel moulder, Head, 
Wrightson; S. Barraclough, assistant foundry 
manager, T. Firth & Sons; H. V. Fell, foreman 
moulder, T. Firth & Sons; EK. A. Tait, assistant 
metallurgical chemist, Brightside Foundry & 
Engineering Company. 

(A further list will appear next week.) 


Where parts of a mould have to be coated io 
prevent metal adhering to the sand a film of soot 
deposited by an oxy-acetylene torch is very efficient. 
The torch should be adjusted to give a smoky flame, 
and then applied to the surfaces. It is simple to 
coat even the most inaccessible parts by this method, 
which is quite as efficient as the usual washes. 
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The Continuous Melting of Grey Iron in the 
Electric Furnace.* 


By N. L. Turner. 


For the past twenty-one months a 3-ton electric 
melting furnace has been in successful operation 
at the plant of the Beach Foundry, Limited, of 
Ottawa, Canada, whose manufactured products 
of coal and wood stoves, furnaces, gas and electric 
ranges are sold throughout Canada and British 
possessions. This is the first installation in 
America of an electric furnace as a melting unit 
for the production of stove-plate castings. 

A point had been reached at which, on cupola 
operation, where melting was not continuous, it 
would have been necessary to materially extend 
floor space in order to cope with the production 
necessary for the ever-increasing business. As 
this was undesirable, a system had to be evolved 
whereby a greater volume of castings could be 
obtained from the same floor space. As 20 to 
30 tons were not considered high enough tonnages 
to merit continuous cupola operation, a more 
adequate means had to be devised. After due 
consideration it was felt that an electric furnace 
as a melting unit would be the most feasible way 
to accomplish the desired results. The 3-ton 
furnace, therefore, was purchased. 

The main objective has been successfully 
reached through continuous operation, as the 
same floor space and moulding equipment can be* 
used a number of times during the day. This 
considerably increases the production per floor 
and, at the same time, materially decreases the 
cost of moulding equipment necessary. 

Being one of the first electric furnaces to be 
installed in this type of plant, a considerable 
amount of research work was necessary to deter- 
mine the analysis of iron most suitable for stove- 
plate castings, since there are considerable 
physical differences between cupola and electric- 
furnace iron of the same analysis. This involved 
the working out of a standard charge with the 
raw materials available, and also the determina- 
tion of the best pouring practice to be followed 
in the shop. 


Advantages of Continuous Operation. 


After twenty-one months of successful opera- 
tion it may be said safely that the original 
objectives have been attained, and through 
improvements made in practice, that the electric 
furnace has proven to be an ideal melting unit 
on this class of castings. 

There are at least three distinct advantages 
which have been gained by continuous opera- 
tion, as follow :— 

(1) Production of castings has been increased 
25 to 30 per cent. under existing conditions, 
without sand-conveying equipment and working 
only one shift a day; (2) the cost of iron at the 
spout is considerably less than previously 
obtained with the cupola; and (3) the flexibility 
of the method has proven very valuable in 
speeding up production and coping with rush 
orders. 

The superiority of the electric furnace as a 
melting unit is forcibly displayed in its capacity 
for handling charges that could only be melted 
in the cupola with heavy losses. 


Charges Used. 


It is now the firm’s practice to melt approxi- 
mately 40 per cent. of cast-iron borings, which 
are found to be an economical and a low-loss 
raw material. Cast-iron borings in the district 
can be purchased at a much lower price than 
other scrap metal, and, with the necessary addi- 
tions of ferro-silicon, ferro-phosphorus and ferro- 
manganese, can be converted into a high grade 


* Abstracted from a Paper read before the Cleveland Convention 
of the American Foundrymen’s Association. The author is 
metallurgist to the Beach Foundry, Limited, Ottawa, Canada. 


of grey iron at a much lower cost than pre- 
viously could be obtained with cupola iron. 
The disposal of steel clippings from the sheet- 
steel department formerly caused a considerable 
amount of trouble, for the expense of baling 
and transport rendered them valueless, necessi- 
tating their disposal by the simple expedient of 
dumping them on the scrap heap. However, 
with the installation of the electric furnace they 
can now be treated as a raw material, making 
them part of the first charge. It is inadvisable, 
however, to melt them in large quantities, owing 
to their tendency to reduce the carbon content. 


Use of Pig-Iron Eliminated. 

For the twenty-one months of continuous 
operation there has not been used a pound of 
virgin pig-iron in the charges; at the same time 
a better quality of grey iron is produced than 
that obtained in the cupola, where a high per- 
centage of pig-iron must be used. Of course, 
one of the deciding cost factors is the power. 
In districts where power can be obtained at a 
reasonable rate, the cost of iron at the spout 
would be lower than that of the cupola. In any 
case, however, at equal cost, a considerable 
saving is effected through outside conditions. 
It may be added, however, that kw.-hr. consump- 
tion per ton is higher under continuous opera- 
tion than batch melting. 

It will be noted that the percentage of foun- 
dry returns is high in comparison to the total 
melt. This is due to the nature of the work, 
which is light stove plate. A large percentage 
of it is made on machines from match-plate pat- 
terns, where the sprues and gates almost equal 
the weight of the casting. 

A 3-ton furnace gives the best efficiency when 
operated at 2,000 h.p. and at least 65 to 70 per 
cent. load factor. This would decrease the cost 
of power 50 to 60 per cent. Power is contracted 
at 11,000 volts on a flat-rate basis of $23.00 less 
10 per cent. and 5 per cent. per h.p. per year 
(net $19.67); but, while operating under 
capacity, there is a composite rate as follows :— 

Service charge at 0.8 cent per h.p. per 
month ; 

First 50 kw. used in month at 1.3 cents per 
kw. per month; 

Second 50 kw. used in month at 0.9 cent per 
kw. per month; 

Balance of kw. used in month at 0.12 cent 
per kw. per month. 

The low cost per ton of $23.71 per ton is, 
undoubtedly, due to the low-priced raw materials 
available in the locality. One of the main fac- 
tors contributing to the greatly reduced cost is 
the lack of necessity of using pig-iron in the 
charges. As No. 1 pig-iron at present is $25.00 
per ton, f.o.b. Ottawa, this can be recognised 
readily as an important cost item. 


Melting Practice. 

To maintain the continuity of the continuous 
operation, an initial bath of iron must be built 
up before the continuous charging and tapping 
may take place. After the last iron is tapped 
out, the pits are cleaned, the furnace bottom is 
patched and the first charge—consisting of gang- 
way pig, foundry returns, stove-plate scrap, cast- 
iron borings and steel clippings—is charged into 
the furnace. 

At a fixed time, the melters come on duty and 
cominence to melt down the first charge, consist- 
ing of 3 tons. On completion of this operation 
and when the iron is up to temperature, the 
iurnace is slagged off and more borings are fed 
in, in suitably-sized charges, until a bath of 
9 tons is built up. In charging the feed charges, 
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a division is made and two separate piles are 
placed, one on each side of the charging door, 
so that the melter and his helper can feed them 
into the furnace without loss of time. 

On completion of the melt-down of the original 
bath, a test-bar is poured and a complete analysis 
is taken before any iron is tapped. This enables 
the metallurgist to correct any discrepancies in 
analysis, and to maintain a constant quality of 
iron. 

When the iron is passed by the chemist and 
is up to temperature—the temperature being 
taken by an optical pyrometer—the first ladle is 
tapped out. The first bull-ladle of iron is usually 
tapped out at 7 a.m., to pour any moulds that 
have been left from the day before or any over- 
time moulding accomplished the previous even- 
ing. Sometimes it is necessary to tap out several 
bull-ladles in succession, to meet with shop re- 
quirements, but this serves to stress the advan- 
tage of the flexibility of the system in providing 
iron at any time. 

After a tapping has taken place, a feed charge 
is charged in, and this operation of tapping and 
feeding is continued until the necessary amount 
of iron is obtained for the day’s cast. 


Feed Charges. 

The feed charges consist of foundry returns 
and stove-plate scrap, which do not require the 
addition of any alloys. It is a good practice, 
however, to mix a charge of foreign stove-plate 
scrap with foundry returns, because it is found 
that the former has a tendency to oxidise the 
iron and reduce the carbon content. With each 
feed charge about 1 per cent. of ground coke is 
added to take care of any loss of carbon that 
may take place in the melting. 

The usual feed charges under present require- 
ments consist of approximately 1,100 lbs. of iron, 
which takes between 15 and 30 min., depending 
upon the power input. About 1,400 lbs. of iron 
are tapped out. This, however, depends upon 
shop requirements. The minor operations, such 
as daubing the bull-ladle, repairing the spout 
and grinding the coke, are taken care of by the 
melter and his helper, who can attend to these 
in conjunction with the original melt-down. 

The bull-ladle is heated up in the morning by 
means of a gas blast before any iron is poured 
into it. This obviates chilling the iron by means 
of a ‘‘ green”’ ladle. The shop is divided into 
pouring stations, the bull-ladle going to each 
station according to schedule, or as desired. The 
stations are signalled by means of a whistle at 
the furnace, so that the moulders and shaking- 
out crew designated to that station will be ready 
for iron. 

Analysis of Iron. 

The ideal stove-plate grey-iron analysis, for 
iron melted in an electric furnace, has been 
found to lie within the following ranges :— 
C, 3.25 to 3.35; Si, 2.75 to 2.85; Mn, 0.45 to 
0.60; S, less than 0.09, and P, 0.60 to 0.70 per 
cent. 

With electric-furnace stove-plate iron, it has 
been found necessary to keep the silicon higher 
than that of cupola iron, and it should never 
drop below the minimum outlined above. During 
the day, however, there is a slight increase in 
silicon, undoubtedly picked up from the slag and 
furnace bottom. This, however, can be con- 
trolled by the addition of some low-silicon raw 
material, such as borings. During the experi- 
mental period considerable difficulty in keeping 
up the carbon content was experienced, but this 
was overcome by the use of the proper amount 
of ground petroleum coke. 

On continuous operation the refractories do 
not give so high a tonnage as on batch melting, 
but the following figures may be considered satis- 
factory: Roof, about 650 tons, and lining, about 
850 tons. Considerable difficulty was experienced 
at one time in maintaining the bottom, but, 


through improved practice, a method of patch- ° 


ing the bottom has been evolved which has 
proved very satisfactory. 
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A Unique Sand Tip. 


Owing to the generous supply of sand and its 
relatively convenient geographical proximity to 
ironfoundries in this country, the reclamation of 
moulding and core sand is practised to only a 
very small extent, and the main problem arising 
out of the denaturing action of the casting 
process is that of disposal. The founder has not 
only constantly, wholly or partly, to replace the 
raw material of his moulds and cores, but must 
needs find some suitable place to use as a ‘‘ tip” 
for the dumping of the spent sand. This entails 
the cost of the running, maintenance and de- 
preciation of the necessary transport for con- 
veying the old sand from the works to the tip, 
such costs adding to the original cost of the sand 
as received at the works. 

What surely must be an extremely novel tip 
is now being used wherein to dispose of the large 
quantities of black sand resulting from the cast- 
ing of the boilers and radiators made by the 
National Radiator Company at their works at 
Hull. The Corporation of the City of Kingston- 
upon-Hull recently agreed to purchase, from the 
L.N.E.R., the Queen’s Dock, which is the oldest 
dock in the city and occupies a central site 
in the commercial part of the town. The dock 
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old town in order to provide dock accommoda- 
tion. The moat extended from the River Hull 
to the estuary known as the River Humber, and 
formed the site of the Queen’s and two other 
docks, these docks thus acting similarly to the 
moat in making the old town an island. The 
bridges, in fact, over which the traffic now 
passes, occupy somewhat similar positions to the 
ancient drawbridges which were situated at the 
various ‘‘ Gates.”’ 


Book Review. 


Modern Workshop Practice (7th Edition), by 
E. Putt. Published by Messrs. Crosby, Lock- 
wood & Son, Stationers’ Hall Court, Ludgate 
Hill, London, E.C.4. Price 15s. net. 
Essentially a book for engineering apprentices 

and students, its worth is shown by the fact 

that the seventh edition has been reached. No 
attempt is made to interest neophyte engineers 
in either patternmaking or moulding, but this 
is the only criticism we have to make, because 
we believe that Engineer-Lieutenant Bull has 
made a serious and successful effort to provide 
the youngsters with an all-embracing practical 


Fie. 1.—-TuHe Two Wacons 


EMPLOYED FOR DUMPING SPENT SAND INTO THE 


Quren’s Dock at Huxt. 


has for many years now been only in partial use, 
small vessels finding it convenient for laying up 
and for the execution of small repairs and 
fitting out. Considering the extensive dock 
capacity of the port as it exists to-day, the 
Council came to the opinion that the site would 
be more valuable to the city if filled in. It 
should be added that the municipal buildings 
adjacent to the site are amongst the finest in 
the provinces, and that when the dock filling is 
completed it is intended to develop the area into 
some suitable open space or boulevard. 

As soon as it was known that the filling of the 
dock was to proceed, an agreement was reached 
between Mr. F. J. Hodges, the works manager 
of the National Radiator Company, and the 
Corporation authority for the tipping of waste 
black sand into the dock. An average of 98 tons 
per day of old sand is now being conveyed by 
two steam-tipping wagons from the works to the 
dock, and the illustration shows the one- 
thousandth load in the act of being tipped. 

Thus the wind-swept sand which graced the 
beaches of Yarmouth and Hornsea, and the sand 
that past ages have deposited at Erith, at 
Pickering, Mansfield and Cave, after being 
utilised by man in the making of heating 
appliances, is now to displace the water of the 
romantic dock, which has for so long berthed 
ships from the remote corners of the earth. It 
is 170 years ago since the Government handed 
over to the old Hull Dock Company the land 
occupied by the moats and fortifications of the 


book, so that students will not be called upon 
to make further expenditure until they have to 
study allied subjects. 

The size of the book will be gathered from 
the fact that it contains 671 pages, 542 illustra- 
tions and 10 plates. A very useful feature of 
the book is that the author has mapped out a 
course of 40 lectures by indicating the titles 
of the lesson and where appropriate information 
is to be found in the book. The index is par- 
ticularly good. & F. 


Catalogue Received. 


Sand-Blast Sundries.—To the best of our 
knowledge, the publication by Messrs. R. J. 
Richardson, Limited, of Commercial Street, Bir- 
mingham, of this catalogue constitutes the first 
attempt ever made to place before foundry 
owners a comprehensive list of sand-blast sun- 
dries. In addition to this, there are illustrated 
details of complete sand-blast plants (Tilgh- 
man’s), with compressors, cupolas, ladles and 
pig-iron breakers (Green’s). 

A page of the catalogue illustrates one of their 
shops where sand-blasting to the trade is under- 
taken. An improvement could be effected in 
this catalogue by giving a code word or number 
to each article illustrated, in order that telegram 
costs could be minimised. The location of the 
works is shown by a sketch map. 


OctToBerR 23, 1930. 


Four Years of Copper Control. 


By ‘‘ ONLOOKER.”’ 


Heralded for months by a wonderful crop of 
rumours, and immediately preceded by one of 
the most remarkable bursts of buying ever seen, 
the association known as Copper Exporters 
Incorporated was launched in October, 1926. 
For a short time the price kept steady, but there 
ensued such a bout of rivalry between outside 
interests, who at that time still had enough 
copper to make their presence felt, and the 
newly-formed association, that values slumped 
woefully for a time. By the spring of 1927, 
however, the producers had consolidated their 
position, and one of the most important out- 
siders came into the fold. For a long time the 
feeling among consumers was very bitter against 
the exporters, and whenever possible business 
was given to those not associated with the price 
ring; but by degrees this rancour died down, 
and the arrangement of sales direct from pro- 
ducer to consumer was tolerated, if not 
approved. 

To say that the association of producers has 
ever been popular would be grossly incorrect, 
for their scheme of limited quotas, premiums 
for small lots, and additional charges when 
‘* delivered ’’ weights are taken have kept their 
customers in a state of constant irritation, but 
there was a brief period during the second half 
of 1928 when a certain amount of harmony was 
established. The events which followed, how- 
ever, very effectively dispelled any feelings of 
this sort, for by scare propaganda of the famine 
kind, through reduction of stocks to a danger- 
ously low level, the price was pushed up to £112 
early in 1929, while a slump of nearly £30 
followed almost immediately. Then came twelve 
months of pegged prices from April to April, 
since when under the pressure of ever increasing 
stocks the quotation has been forced down well 
below £50 per ton. 


During the life of the association there have 
been from time to time reports that a break-up 
was threatening, and it may be taken as certain 
that these rumours were not without some 
foundation. It is, of course, an open secret that 
members of the group have not always seen eye 
to eye by any means, and doubtless opinions 
have sometimes differed acutely. There have 
also been signs that Washington was watching 
developments with a jealous eye, and all things 
considered it says something for the solidarity of 
the copper producers’ edifice that these storms 
have been weathered. At the moment one hears 
no suggestion of any weakness in the ranks of 
the group, but it is just as well to remember 
that the end when it does come will be sudden. 

In pursuance of their idealistic policy of 
cutting out speculation and stabilising the price, 
the Exporters’ Association has made great efforts 
at price pegging from time to time, and to this 
end has rationed consumers in Europe by limit- 
ing the daily sales tonnage. The policy has 
failed, and on various occasions manufacturers 
have suffered considerable hardships through 
their inability to secure on any particular day 
all the copper they wanted. The policy of price 
niaintenance at any cost, and in face of a falling 
demand and increasing stocks, has brought 
things to a sorry pass, and the quotation to the 
lowest seen this century. How much longer 
must it continue? 


Generally speaking, consumers outside the 
States have suffered more under the copper 
control scheme than domestic users, and it is 
safe to say that Europe would be unfeignedly 
thankful to see a return to the old method of 
merchant trading and a free market. There 
were drawbacks to this arrangement, it is true, 
but looking back over the past four years it is 
difficult to see how in any respect the control of 
copper and price fixing has marked any advance 
in the history of the trade. 
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Moulding and Casting a Hydraulic-Press Block.” 


AN EXAMPLE OF FOUNDRY PRACTICE IN INDIA. 


By G. Morgan. 


In the General Iron Foundry at Jamalpur, the 
moulder, although slow, undoubtedly takes as 
much pride in his calling as his Western col- 
league does, though working under greater 
difficulties. To mention a few of his diff- 
culties, the Indian skilled moulder possesses no 
elaborate kit of tools for his work, his tackle 
is usually poor and of makeshift variety. He 
uses, and is quite content, with a trowel, a few 
cleaners, a brush which he calls a ‘‘ tool,’’ a 
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Fic. 1.—Dr1aGram or THE CoMPLETED Bottom 
Box. 


water pot, which is familiarly known as a 
‘‘mug,”’? and a strip of wood or, as he calls it, 
a ‘ battan.” 
so limited and crude, some of the work turned 
out by the moulders in this foundry, under the 
conditions mentioned, is a real credit to the 
ancient art of moulding, and speaks most highly 
of his skill. Another difficulty, and perhaps the 
greatest problem which the moulder has to con- 
tend with, is the limited variety of sand at his 
disposal. This is the Indian moulder’s greatest 
setback, for, after all said and done, sand is the 
‘“Foundry’s Staff of Life,” for without it 
nothing can be accomplished. In Great Britain 
there are numerous proved varieties of foundry 
sands, whilst at Jamalpur one has to content 
oneself with two varieties in general use. They 
are Kiul and Mankhatta sands, obtained from 
the two stations of those names. Mankhatta 
sand is the type principally used on big jobs, 
and was used principally on the hydraulic-press 
block to be described. 


Sands Available. 

Mankhatta sand is the river sand variety, a 
dull yellow colour of large, coarse open grains, 
which make for porosity. An ideal medium for 
venting purposes and the easy escape of gases 
from mould and core, its bonding properties are 
also excellent. This sand has been found to be 
the most suitable that can be obtained for 
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Fic. 2.—ApPpEARANCE OF THE OF THE 


cylinder work and all big jobs, and for work 
which has to be machined. 

Its analysis is:—Silica 84.60, alumina 4.76, 
oxide of iron 7.1, lime 0.2, magnesia 0.40, alka- 
lies 2.10 and loss on calcination 1.0 per cent. 

Kiul sand is something similar, but of a much 
smaller grain, so, of course, is much finer and 
possesses more bond. It is used in conjunction 


* Extracted from a Paper given before the Metallurgical and 
Engineering Society, Jamalpur, India. 


Yet although his kit of tools is ~ 


at times with Mankhatta. Its analysis is:— 
Silica 84.8, oxides of iron and alumina 11.8, 
lime 0.8, magnesia 0.21, loss on ignition 1.6 and 
alkalies 0.6 per cent. 

One ot the finest castings made during the 
author's service with the General lron Foundry 
was a block for a hydraulic press for Tatanagar, 
which weighed between 4 tons 15 ewts. to 5 tons. 
This block, when cleaned and finished off, was in 
every way excellent. It was an urgent job, and 
on the arrival of the pattern and its core boxes 
it was decided to make it a brick and loam 
mould. 

The reasons for this choice were (1) it was 
the most practical method, owing to its large 
size; (2) the most economical; (3) minimum 
amount of ramming, as very little sand was 
required; and (4) it provided excellent facilities 
for venting purposes, i.e., the free escape of 
gases, this being brought about by placing small 
cinders in the spaces between the bricks. 
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647) No. Uso 28. 


Fic. 3.—TxHe Six Dirrerent Sizes oF 
Cores vusep. THe Dorren Lines 
REPRESENT THE GRIDS. 


The first step was to measure up and approxi- 
mately calculate its weight. The position of 
the necessary risers and feeder heads was de- 
cided upon and their approximate weight taken 
into account. 

This part of the job satisfactorily settled, one 
had to decide upon the moulding boxes in which 


Fic. 4.—Metuop or Bottinc or 
THE CORES. 


to make it. Here, at this stage, the manage- 
ment encountered its first difficulty, as there 
were no boxes suitable. Not wishing to go to 
the expense of making new boxes and bars, 
it was decided, as a makeshift, to use two long 
moulding boxes by taking out their narrow end 
plates and making two large new end plates 
and bolting them together. This proved quite 
satisfactory. The necessary bars were made 
and bolted in the bottom, 8 in. apart. The 
bottom box completed, a new top box was then 
made, together with its necessary bars. These 
(i6 of them) were set, like those of the 
bottom, 8 in. apart. ‘he bars were made and 
owing to the large number of protruding core 
prints on the top of the pattern would, 
of course, protrude into the top box, to allow 
of 14 in. clearance above the core prints, in 
other words, 14 in. of sand above the prints. 
The bottom box when ready appeared as is 
shown in Fig. 1. 


Reference Nos. 1 and 2 show the two boxes 
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bolted up to the new sides 3 and 4. An ené 
view of one of the new sides (No. 5) shows the 
small hole at the bottom to bring off the gases. 
The top box was 12 in. deep, fitted like the 
bottom part with 16 bars, and was ready for 
trying in the bottom box for marking out on 
the lugs the holes for the pins. The holes having 
been drilled in the lugs, and pins fitted, the 
job was then ready for making a proper start 
on the moulding of the block. At this stage 
the core boxes were handed over to the core sec- 
tion for the cores to be made. 

A space the size of the bottom box was 
levelled off on the foundry floor, and upon this 
the box was set and ordinary foundry floor sand 
was put in and rammed to the height of the 
bars in the box—8 in. in depth. 

This was evenly levelled off, well vented all 
over, and upon this the pattern was lowered, and 


Fic. 5 : 
IG. 0.--SHOWING THE Top or THE JOB WHEN 
Reapy For CLosing. 


then, marking its position in the box, the pat- 
tern was withdrawn and the positions of the 
core prints noted. In each of the four large 
prints of the large body cores the moulder made 
two 4-in. holes, and into each of the holes wooden 
pegs were placed for bringing off the gases and 
steam from the cores and for bolting them to 
keep them in their correct positions. This was 
done to prevent them being filled in and crushed 
when the heavy pattern was placed in its original 
position. Holes, smaller ones, of course, were 
made for the smaller cores, again serving for 
venting purposes and for holding them down. 
This finished, one rammed Mankhatta sand to a 
height of approximately 4 in. around the cen- 
tral position of the box on the top of the floor 
sand, this becoming the actual base of the mould. 
After venting, the pattern was again lowered 
into the box and placed upon the Mankhatta 
sand. To prevent the pattern shifting during 
the moulding, it was weighted down with two 
1-ton iron weights. The work of building up the 
mould was then a straightforward proposition. 
A coat layer of loam was laid on top of the sand, 
and upon this bricks were laid to within 4 in. 
of the pattern. ‘The bricks were laid an inch 
apart, and into this inch space there were 


rammed small cinders to the height of the bricks. 
The distance between the bricks and the pattern 
sand, 


was rammed with which was 


Fic. 6.--SecTION OF THE MOULD, SHOWING 
RUNNER AND INGATES. 


strengthened by adding sprigs and small rods. 
The appearance of the job is shown in Fig. 2. 

After the third layer of bricks had been laid 
on the three downgates were placed in position. 
The procedure was continued with a layer of 
slurry, and on the slurry a layer of bricks, and 
in the spaces small cinders were rammed up. ° 
The four inches to the pattern were well rammed 
up with Mankhatta sand, and strengthened with 
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sprigs and rods. When within 4 in. from the 
top of the pattern, and this, of course, would be 
from the top of the box, good coarse Mankhatta 
sand with floor sand was well rammed up. 
Striking it off level the joint was made and 
the parting sand was put on. Giving the top 
box a coating of clay wash, it was put on and 
well gaggered all over; large wooden pegs were 
placed in position for the feeder head and risers. 
There were twelve 8-in. dia. risers placed 
equally to prevent straining, and a 9-in. dia. 
feeder head placed in the centre. The top was 
now well rammed up and vented, and a small 


SHOWING SOME OF THE 21 CoREsS 
USED IN THE Bortom Ha tr. 


fire built on the top of it and left until next 
morning. ‘Taking it off next day it was well 
sprigged, the cores tried in the respective core 
prints; holes were made for fixing the cores and 
keeping them in their places, and also as a means 
of bringing off the gases. There were 48 cores 
in the top part, the larger of them being bolted ; 
the smaller ones were wired to the top by means 
of passing bolts or wire through the holes made 
in each core print. They were put in the stove 
and thoroughly dried, taken out again, were 
cleaned off, all the cores set in their respective 
core prints, checked to drawing, and were bolted 
or wired in according to their size, and blackened 
with liquid graphite and sleeked off and re- 
stoved. The cores were comprised of six 
different sizes, as shown in Fig. 3, fitting in 
their prints the opposite way to which they were 
depicted. 

Fig. 4 shows how they were bolted or wired, 
the longer types being bolted to the top box by 
means of two bolts, and the shorter ones by one 
bolt, whilst the small cores were wired. 

The top when ready for closing appeared as 
shown in Fig. 5. Whilst the work on the top 
had been proceeding the work of finishing off 
the bottom had also been taken in hand. The 
joint was levelled and well sprigged and the 


2 RUNNER OR SPRAY 
APPEARANCE OF THE Bottom 
WHEN CoMPLETED. 


pattern taken out, and the whole of the mould 
strengthened by sprigging with 2- and 3-in. 
sprigs. The core prints were made a little 
larger for the easy fitting of their respective 
cores. The wooden pegs were then taken out 
of the prints. The ingates were cut to the down- 
gates (there were three of them), and the re- 
ceiving spray cut to the downgates. Looking 
towards the mould, half view, it appeared as is 
shown in Fig. 6. 

It was then stoved and taken out next morning, 
cleaned off, cores tried in their respective core 
print, and blackened and re-stoved. Next day 
the mould was cleaned off, oil-sand joints made in 
the core prints, and the cores let in and checked. 
This was necessary, as there were 21 cores in 
the bottom half, comprising :—-4 main body cores 
(weighing approximately 6 cwts. each); 4 hold- 
ing down bolt cores; 4 flat cores; 4 side cores, 
and 1 centre core. Some of these are shown in 
Fig. 7. 
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Core gratings or core irons were a necessity, as 
they served to hold the core together, to 
strengthen it, and act as the core skeleton or 
ribs. The irons being ready, the ramming of 
the cores was now a fairly simple job. In the 
body of each and following the core irons a fair 
amount of cinders was put, rammed up with 
sand, and well vented to the cinders, to bring 
off the gases, stoved and blackened the follow- 
ing day. The total number used was 69— 
twenty-one used in the bottom and forty-eight in 
the top. 

The cores, checked and seated satisfactorily, 


Fic. 9.—SKeTCH oF THE FINISHED CASTING. 


were chapleted and bolted by means of bolts 
passing trom the cores through the holes made 
in the core prints. ‘The bottom complete, it was 
lifted and placed on a _ levelled-off bed on 
the foundry floor. Relifting it again the posi- 
tions and imprints in the floor were noted of the 
holding-down bolts of the cores, and small 
grooves or channels were made to allow the gases 
to pass easily from the cores through the core 
prints, and through these channels or grooves 
under the bottom of the box. 

Over this levelled-off position, straw was 
evenly placed, and upon this the box was finally 
seated. The straw was used as a further aid for 
venting. The bottom when ready appeared as 
is shown in Fig. 8. 


The top. was tried on and found satisfac- 
tory, and the mould was closed and_ bolted 
down. As it was impossible to use more than 


six bolts to fasten the top down (there were only 
six lugs), the top was weighted down and 
clamped. The box joints were stopped up with 
black clay; this was to prevent the possibility 
of the metal bursting out. The runner box, 
feeder head, and risers were cleaned and placed 


Fic. 10.—Tue Hypravciic-Press Brock 
READY DESPATCH. 
on their respective positions, loam being the 


jointing medium. 

Everything was then ready for casting. The 
blast was put on three cupolas and approxi- 
mately 7 tons of metal were used, 5 tons for 
the casting and the remainder being taken up 
by the feeder head, downgates, ingates and the 
risers. 

The casting was quite a simple affair, the gases 
freely escaping from the mould and _ cores. 
It was fed by two relays of four men through 
the main or centre feed head for two hours. 
On taking it out two days later it stripped 
perfectly, the sand peeling off the face of the 
casting. The cores also stripped easily and 
clearly. The casting when finished and ready 
for despatch is shown in Figs. 9 and 10. 
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Heat-Treating Cast Irons. 


Mr. F. J. Walls and Mr. A. Hartwell, jun., 
in a Paper read before the Cleveland meeting 
of the American Foundrymen’s Association, 
detail the results of their researches into the 
heat-treatment of some cylinder and alloy irons. 
The cylinder irons used fell within the follow- 
ing range of compositions:—-T.C., 3.30 to 3.35; 
C.C., 0.52 to 0.55; Si, 2.27 to 2.33; Mn, 0.70 to 
0.75; S, 0.081 to 0.087; and P, 0.202 to 0.210 
per cent. 

Two types of alloy cast irons were used. One 
series contained chromium and molybdenum 
(Cr 0.22 and Mo 0.68, and Cr 0.16 and Mo 0.78 
per cent.), and a second nickel-chromium with 
high manganese (just over 1.0 per cent.). In 
this series of four irons the silicon was main- 
tained in the region of 2.2 per cent., the nickel 
from 1.05 to 1.17 per cent., and the chromium 
was varied from 0.64 to 1.03 per cent. 

The authors set out their conclusions in the 
following terms :— 


The four main points determined are as 
follow:—(1) The relief of stresses below the 
softening point; (2) the almost complete graphi- 
tisation of the eutectoid cementite below the 
critical point; (3) the solution of graphite above 
the critical point; and (4) the effect of alloys 
in decreasing the rate of graphitisation. 

Specifically, to obtain maximum relief of 
stresses with a minimum of growth and change 
of hardness, heat at 510 deg. C. and follow 
by slow cooling. ‘To obtain dead soft iron, heat 
just below the critical, and air cool. In eylin- 
der iron this will be about 790 deg. In 
chrome-molybdenum iron also it will be 790 
deg., while in chrome-nickel-manganese iron a 
temperature of 745 deg. should be used and at 
least double the usual time. Water or oil 
quenching may be used unless the sections are 
so complicated that cracks might result. 

To obtain hard cast iron, heat to 820 deg. 
C. or above and quench in water. For irons 
with higher silicon, it will be necessary to heat 
much higher than this to dissolve enough 
graphite to give maximum hardness on quench- 
ing. 

Increased strength in simple sections will be 
obtained by following the above treatment with 
a draw. The addition of alloys to the molten 
metal, or superheating the iron, may also be 
used for the same purpose. At present these 
are cheaper and more satisfactory than heat 
treatment for higher-strength iron. 

There still is much work to be done on the 
different types of iron. The quantitative effects 
of silicon, carbon and manganese, as well as the 
alloys, should be determined. More work is 
needed on the relieving of stresses. 

Probably the greatest field is in the study of 
the effect of variations in the cooling rate on 
the properties of various irons. Work on this 
subject should lead to great advances in high- 
test iron. 


American Manganese Ore Imports.—In view of 
the agitation in the American public Press for an 
embargo on imports of Russian manganese ore into 
the United States, some data as to amount of ore 
coming from Russia and other countries are interest- 
ing. Figures for only the first four months of the 
current year are thus far available, giving details 
of imports by countries. The following figures show 
the source of the imports of high-grade manganese 
ore in tons from the five principal countries for the 
first four months :—Russia, 54,916; Brazil, 33,310; 
British India, 8,320; Africa, 19,103; Cuba, 473. 
The total imports to May 1 have been 117,374 tons 
of 2,240 Ibs. The imports from Russia were the 
largest and amounted to 47 per cent. of the total. 
The next largest was from Brazil, making up 283 
per cent. of the total. The imports from Africa 
constitute 16 per cent. of the imports, with the 
8,320 tons from India making 7 per cent. The rest 
of the imports come from scattering sources. 
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The South Staffordshire Foundry Pig-Iron 
Industry. 


PRODUCTION COSTS, 


PAST AND PRESENT. 


Some reasons for the depression in the pig- 
iron industry in South Staffordshire were given 
by Mr. T. Hoskinson, of the Round Oak Works, 
in his presidential address to the Staffordshire 
Iron and Steel Institute at Dudley recently. 
Mr. Hosk1nson said that while no statistics were 
available it would not be disputed that the 
consumption of foundry iron in that district was 
at least as great at the present day as it was 
ten years ago. It was therefore not a question 
of lack of demand which had caused the disap- 
pearance of foundry pig-iron manufacture in 
South Staffordshire. It must obviously be an 
economic reason, and the purpose of his investi- 
gation had been an attempt to arrive at the 
economic factors which controlled the situation. 
That district was for many decades the chief pig- 
iron-producing area of Britain, and during 
that long period its workmen and _ personnel 
acquired an inherited technique which was inde- 
pendent of scientific knowledge, but which pro- 
duced results which could only be wondered at 
in the light of modern knowledge. 

It had been his good fortune to have placed 
at his disposal the books of a one-time pros- 
perous South Staffordshire pig-iron producer, 
and for the purpose of investigation he had 
taken the month of April, 1903, and the same 
month for 1913, and had abstracted the cost of 
manufacture of pig-iron for each period, and 
proposed to consider those costs in the light of 
present-day conditions. 

The first cost sheet gave the complete cost for 
the manufacture of pig-iron for the four weeks 
ending April 28, 1903, during which time the 
output was 4,792} tons, i.e., 599 tons per furnace 
per week, which was a good make for a Stafford- 
shire furnace. Materials and wages cost was 
44s. Sd. per ton, and the whole of the rest of 
the charges only amounted to 6s. ld. per ton. 
A total quantity of 18,560} tons of material 
was put through the furnace for a cost of 
£9,617 4s. 1ld. Of this total cost for materials 
£2,737 10s. was paid to the railway and canal 
companies for carriage of the materials used, 
i.e., 12s. 4d. per ton. Adding to this the 1s. 3d. 
per ton for delivery of the finished pig-iron to 
the customer, the railway companies received 
13s. 7d. per ton of pig-iron produced, or, in the 
four weeks, a total sum of £3,254 18s. 1d., or, 
putting it into percentages, of the total cost of 
£2 10s. 9d. per ton of pig-iron produced, 26.76 
per cent. was expended in carriage on materials. 
The materials consumed per ton of _ pig-iron 
amounted to 52.9 ewts., and the coke consump- 
tion—converting the coal into coke at 60 per 
cent.—was 22.34 ewts. 

The average price realised for the pig-iron de- 
livered to the customer was £2 11s. 10d., result- 
ing in a profit of 1s. ld. per ton. 

Referring to the second cost sheet for the same 
four weeks in 1913, the speaker said that the 
output was 4,679 tons, or nearly 585 tons per 
furnace per week. The total cost of manufacture 
in this period had risen to £2 18s. 5d., of which 
£2 12s. 9d. was due to materials and wages, 
leaving 5s. 8d. per ton to cover all other costs. 
The total quantity of materials dealt with was 
19,156 tons, which cost £10,973 5s. 3d. Of this 
amount £3,694 13s. ld. was paid to the railway 
and canal companies for carriage, or 13s. 23d. 
per ton of pig-iron produced. Adding to this 
the Is. 3d. per ton for carriage on the pig-iron 
to the consumer, gave a total of 14s. 53d. per 
ton; that was to say, carriage in the four weeks 
amounted to £3,387 8s. Expressing this as a 
percentage of the total cost of the pig-iron gave 
in this instance the figure of 24.8 per cent. This 
was, of course, lower than in the preceding case 


and was caused by the fact that railway charges 
had been at a standstill over the decade dealt 
with, whilst other costs had gone up. The profit 
per ton had risen from Is. 1d. to 7s. 7d. per ton, 
giving the handsome figure of £1,774 2s. 5d. for 
the four weeks. The burden amounted to 55.11 
ewts., and the coke consumption—again convert- 
ing the coal used to coke at 60 per cent.—was 
25.43 ewts. per ton of iron produced. This coke 
consumption was much higher than in the pre- 
vious case and was due to the fact that a much 
larger proportion of gas coke was used, to the 
disappearance of beehive coke, and its replace- 
ment by patent-oven coke, and to the smaller 
quantity of flue cinder which was used. 

Continuing, the speaker said that after decid- 
ing upon the two periods to investigate, he 
examined the intermediate periods and found 
that he had happened, in the ten-year period, 
to strike upon the minimum and maximum 
profit-earning periods. ‘Therefore an average of 
these two figures of ls. ld. and 7s. 7d. was 
4s. dd. per ton, which gave the average profit 
expected from a South Staffordshire blast-fur- 
nace plant in pre-war days. On an annual out- 
put of, say, 60,000 tons this would give an 
‘annual profit of £13,000. 


Present Conditions in South Staffordshire. 


So as to get a line of comparison of the 
preceding periods with the present time, the 
speaker assumed the same plant in existence 
and took exactly the same burden as that used 
in 1913, and calculated this out to present-day 
prices. Thus the material and wages cost 
amounted to 63s. 6d. per ton of pig-iron. Using 
the same methods as in the pre-war cost sheets 
the amount received by the railways for car- 
riage and wagon hire on raw _ materials 
amounted to 20s. 7d. per ton of pig-iron pro- 
duced. Adding to this the 3s. for delivery of 
pig-iron to the customer, gave a total per ton 
of pig-iron produced of 23s. 7d. This amounted, 
on the same tonnage for the four weeks as was 
produced in 1913, that was 4,679 tons, to the 
sum of £5,517. Expressing it as a percentage 
of the total cost of the pig-iron, one got the 
figure of 32.8 per cent., which was a consider- 
able advance upon the percentage of the total- 
cost figure for 1913. This percentage of the 
total cost was arrived at after making full 
allowance for the benefits derived from the 
de-rating scheme, and allowed for the bringing 
forward of all exceptional rates which were in 
existence before the alterations in the railway 
classifications. The total cost of manufacture 
came out at 71s. 9d. per ton. 

In pre-war days South Staffordshire possessed 
a great advantage in the plentiful supplies of 
cheap iron-producing materials, such as tap and 
flue cinder, which were produced in the district. 
These materials were now no longer produced 
in quantity, so that it would be impossible to 
run a blast furnace with the proportions 
which were used in the past. The only alterna- 
tive iron-bearing materials which could be used 
were the ores of Northamptonshire and Oxford- 
shire, and owing to the lower iron contents 
compared with cinder, and to the greater dis- 
tance they had to travel, the burden of railway 
rates became much heavier and made it quite 
an uneconomical proposition to use them in 
South Staffordshire if they had to be bought 
in the open market. The only possibility of 
their economic usage in the existing plants 
would be if they could be bought at a delivered 
price of, say, 5s. 6d. per ton. That was perhaps 
possible in the case of those concerns which 
possessed their own freehold mines and were, 
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therefore, not burdened with heavy royalties 
and mine-owners’ profits. Assuming such a 
case, the speaker believed it would be possible 
to produce pig-iron in South Staffordshire in 
the existing plants for a material and wages 
cost of 61s. 6d. per ton. As the present price 
of Northamptonshire iron delivered into the 
district was 70s. per ton, there was a balance 
of 8s. 6d. per ton. 


Value of Slag. 

One of the changes which had taken place 
since pre-war days was the fuller realisation 
that the slag produced had a value. This value 
could be taken as at least 2s. per ton of iron 
produced. Adding this credit to the 8s. 6d 
gave a sum of 10s. 6d. per ton to cover all over- 
head charges and provide a profit. 

In this case the incidence of railway charges 
could only be discovered by assuming a figure 
for other charges than materials and wages. 
Taking this, as in the previous example, 7.e., 
8s. 3d. per ton, this would give a total figure 
of 69s. 9d. Of this amount no less than 27s. 
would go to the railway companies for carriage 
and wagon hire on the raw materials, and 
delivery of the pig-iron produced to the cus- 
tomer. This sum expressed as a percentage of 
the total cost would be 38.7 per cent. The 
increase in this figure over the previous example 
arose from the fact that the raw materials 
were poorer in iron content and had to travel 
farther, therefore the burden of railway car- 
riage per unit of iron was much, heavier. 

Railway Rates. 

At this stage (continued the speaker) it 
would be as well to collect together the figures 
with regard to railway carriage so that their 
influence on the position may be more clearly 
appreciated. In 1913, with a production cost 
of 58s. 5d. per ton, railway rates were respon- 
sible for 14s. 6d. per ton or 24.8 per cent. of 
the total cost. In 1930, on the only possible 
burden, with a cost of 69s. 9d. per ton of iron 
produced, railway rates would be responsible for 
27s. per ton or 38.7 per cent. of the total cost. 
That is to say, the cost of transport is now 
187 per cent. of the figure in 1913. The in- 
crease in this figure is, of course, in part due 
to the larger quantities of materials which it 
now takes to make a ton of iron compared with 
pre-war days. It should be emphasised that 
this latter figure is only arrived at after making 
full allowance for the benefits derived from the 
late Government’s de-rating legislation. Some 
measure of the influence of this legislation may 
be realised from the fact that the average rail- 
way rate, plus wagon hire, from six points in 
Yorkshire to five points in Northamptonshire 
and Staffordshire on coke for blast-furnace use 
before de-rating was 7s. 7d. per ton and is 
now only 5s. 10d. per ton. Of these amounts 
ls. ld. per ton in each case is due to wagon 
hire, upon which de-rating has no effect. 


Local Market. 

When one comes to the consideration of con- 
ditions in the market available for the sale of 
the product—that is, the immediate locality—it 
is found that the demand is already being satis- 
fied by the pig-iron producers of Northampton- 
shire and Derbyshire. In pre-war days Stafford- 
shire foundry iron enjoyed a much superior repu- 
tation compared with that imported from other 
districts, even to the extent of commanding a 
premium in price. In 1913 Northamptonshire 
iron was realising 60s. per ton for No. 3 foun- 
dry delivered Black Country stations. The foun- 
dry pig-iron producer at the plant which has 
been under consideration realised 66s. per ton; 
that is, a premium of 6s. over Northamptonshire 
iron. Whether any premium could be obtained 
at the present day is an important factor, in the 
consideration of the production of foundry iron 
in South Staffordshire. The brands have been so 
long off the market that knowledge of their 
superior. qualities has no doubt largely disap- 

(Concluded on page 292.) 
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Railway Classifications. 


EFFECT ON THE IRON AND STEEL TRADE OF 
UNAUTHORISED ENTRIES. 


In an address at the monthly luncheon of the 
London Iron and Steel Exchange, held at the Great 
Eastern Hotel, London, on Tuesday, October 14, 
Mr. Percy Donatp, of Messrs. Rownson, Drew & 
Clydesdale, Limited, spoke in strong terms of the 
action of the railway companies in having put into 
operation a large number of unauthorised classifica- 
tions in regard to the carriage of goods in the iron 
and steel and allied trades—among others—which 
have had the effect of placing various items in a 
different category from that in which they originally 
appeared and involve a higher rate. 

The whole matter of railway classification is a 
complicated one, but the point can be explained 
simply in this way. A company with which Mr. 
Donald has some connection objected to the claim 
of the railway companies to classify iron cantilever 
brackets as ‘‘ brackets, iron or steel,’’ instead of 
according to the heading in the general classification 
of “ cantilevers, iron or steel.’’ The effect of the 
claim of the railway companies was that the rate was 
increased from 24s. 3d. to 54s. 3d. The matter 
came before the Railway Rates Tribunal, which, in 
a reserved judgment, held that the particular point 
as to which classification the goods should come 
under need not be considered, inasmuch as_ the 
heading under which the railway companies claimed 
to send the goods had been put into the general 
railway classification by the railway companies 
without any legal authority. The Tribunal ex- 
pressed the hope that this was an isolated case, but 
the railway companies had to admit that it was 
not. Thereupon the Tribunal called for a list of 
similar entries in the general railway classification, 
and the railway companies had to admit that there 
were about 800 of them, of which some 600 have a 
bearing upon the iron and steel and hardware 
trades. It was suggested to the Tribunal that this 
had been done by the railway companies to assist 
commerce, and they asked that the Tribunal should 
confirm them all. This matter will come before a 
meeting of the Tribunal on October 28, and Mr. 
Donald has called attention to the matter in the hope 
that it will lead to opposition. As a matter of fact, 
he himself, through his firm, has entered objection 
to all the 800 entries which, according to the deci- 
sion of the Railway Rates Tribunal, have been 
added to the general classification without legal 
authority. It is understood that October 21 is the 
last day within which other objections can be lodged. 
Mr. Donald points out that the traders of the 
country have had these entries imposed upon them 
for some years, and he suggests that presumably 
they will have the right to reclaim the overcharge 
if the decision of the Railway Rates Tribunal is the 
same as in the case which has already been 
contested. 


Increasing Transport Charges. 

During the course of his address to the members 
of the London Iron and Steel Exchange, Mr. Percy 
Donald quoted several instances of the manner 
in which these unauthorised entries are operating in 
favour of the railway companies, and he added that 
in no single instance do they operate in favour of 
the trader. He also pointed out how the wording 
is such that traders, unless they trouble to inquire 
very closely into the matter, are likely to conclude 
that they are getting the advantage of exceptional 
rates, which is usually understood to mean a lower 
rate, whereas, in fact, in every case the rate is 
higher. He also pointed out how this action on the 
part of the railway companies seriously affects the 
producers of raw material for many items in the 
iron and steel trade, inasmuch as the high freight 
charges under the new entries might render it im- 
possible for the goods to be made at competitive 
prices, and so the demand for raw material would 
suffer. Therefore, he urged that everybody in the 
trade should take an interest in this matter and 
assist in defeating the proposals of the railway 
companies. 

There were, said Mr. Donald, too many “as” 
entries, which had the effect of placing goods in a 
category involving a higher rate. For instance, 
supposing, for example, an article were made as an 
iron or steel casting, it would be classified as a cast- 
ing, and the fact that it might subsequently be 
made as a pressing or forging, and therefore should 
come into a cheaper category, would not matter. 
However they were made, they would go as cast- 
ings, as things stood at present. In the meantime, 
it might have the effect of preventing developments 
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in the way of a change of method of manufacture, 
owing to the high cost of freight. 

As an instance of what the railway companies were 
proposing, Mr. Donald took first ‘‘ brackets, wall, 
iron or steel.’’ In the first place, the railway com- 
panies drew no distinction between cast iron or cast 
steel, in spite of the fact that, according to the 
Railways Act of 1921, the value of the article had 
to be taken into account when fixing rates. The 
ratio between the cost of cast iron and cast steel 
was as 5:1. The railway companies proposed to 
classify these as ‘‘ brackets as castings,’’ and 
whether they were malleable castings, forgings, 
stampings or pressings they came under the one 
rate of ‘‘ brackets as castings,’’ whereas if they 
were steel castings, forgings or pressings they should 
come under a lower rate. In the same way, “‘ boxes, 
iron or steel, for carrying shafting, not machined.” 
Mr. Donald said that these were made as pressings 
in America, but owing to the action of the railway 
companies here they would continue to come under 
“as castings,’ no matter how they were made, and 
the rate would be double what it should be if they 
were pressings. Box strips’? should be under 
‘*hoops, iron or steel,’ and should come under 
Class 7, for which the rate, taking a distance of 
186 miles, was 22s. 4d., but the railway companies 
put them under the heading of ‘* hardware,’’ for 
which the rate was 62s. 7d. That, indeed, was the 
type of thing that occurred throughout the whole of 
these 800 unauthorised entries. 


Items not Sanctioned by Rates Tribunal. 


Referring to the lists published from time to time 
indicating the alterations which the railway com- 
panies proposed to ask the Railway Rates Tribunal 
to make, Mr. Donald referred to leaflets Nos. 2 and 
3, which, according to the railway companies, the 
Railway Rates Tribunal had approved on April 15, 
1930, but he alleged that leaflet No. 3 contains 
eight items, including weights, boilers, plough 
wheels, plough parts and agricultural mower wheels, 
which had never been sanctioned by the Rates 
Tribunal. 

Mr. Donald went on to relate other instances of 
how the railway companies were acting. For in- 
stance, one proposed alteration was with regard to 
‘agricultural mower wheels, iron or steel.’” There 
was added to this description the words ‘‘ When of 
cast iron or steel, see Exceptional Rate List, A.”’ 
The sender might be led to think that by being 
given an exceptional rate he was being allowed a 
lower rate, but the fact was that instead of a rate 
of 43s., the rate was 46s. 3d. Another instance 
was ‘“‘ weights, counter-poise, rough iron or steel 
for sashes and similar purposes." These now came 
under Class 7, for which the rate was 24s. 3d.. 
but it was sought to add the words ‘‘ When of cast 
iron Exceptional Rate List. A, applies,’ which 
had the effect. of putting up the rate to 46s. 3d. 
Finally, Mr. Donald mentioned ‘‘ Treads, lead, or 
lead and steel, for stairs in cases or bundles.’’ These 
were merely rolled sections, but it was suggested 
that the definition should be ‘‘ Treads, lead, stee/, 
or lead and steel for stairs in cases or bundles,” 
which meant that the rate was increased by 30s. 

These (concluded Mr. Donald) were but a few 
instances from the 800 changes which the railway 
companies had made, and it was for the trade to 
take action in the matter when the consideration 
of these unauthorised modifications by the railway 
companies came before the Railway Rates Tribunal 
later in the month. 

Mr. H. J. Sketton proposed a vote of thanks to 
Mr. Donald for his address. 

Mr. Watson Srack, who presided, after putting 
the vote of thanks to the meeting, reminded mem- 
bers that the weekly meetings were to be resumed 
at the Cannon Street Hotel every Tuesday. 


PROTEST BY LONDON CHAMBER OF 
COMMERCE, 


On Friday, October 10, a meeting of the Iron, 
Steel, Tinplate and Metal Merchants’ Section of the 
London Chamber of Commerce was held to consider 
the position created by the insertion of unauthorised 


entries in the General Railway Classification of 
Goods by Merchandise Trains (the ‘‘ Working 
Classification ’’). The Section is interested in a 


large number of these entries, and a resolution was 
passed protesting against any attempt to vary rail- 
way rates on particular goods by seeking to qualify 
the classification according to the ultimate purpose 
for which the goods are destined. The meeting 
further expressed the opinion that the truck loading 
basis was the only basis by which the railway 
companies could reduce the costs per ton to the 
public and increase their earnings. 
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The Continental Steel Cartel. 


So far no definite decision has yet been reached 
concerning the prolongation of the Continental Stee] 
Cartel until the end of the year. It appears that 
not all the member groups are in favour of exten- 
sion on the basis of the reduced tonnage produc- 
tion which was decided upon at the recent meeting 
at Liége. Thus the French group alleges that 
under the diminished tonnage contingent their 
national industry would be compelled to reduce 
largely its output if it wished to avoid any penalty 
for excess production. Moreover, the French works 
are holding back their consent until they come to 
an agreement with the Belgian and German groups 
so that some limit may be placed on the competi- 
tion by the two latter groups in the French market, 
seeing that the territorial protection agreements 
have practically lapsed with the termination of the 
selling offices. If such an agreement could be 
reached, the French works would consent to a re- 
duction in their output contingent, while at the 
same time they wish this to be divided into an 
inland and export quota, only the latter of which 
would be subject to a penalty should the tonnage 
be exceeded. On the other hand, the French works 
have invaded the Belgian markets, while the 
Belgians have been competing with the Germans in 
the German market. 


The South Staffordshire Foundry Pig-Iron 
Industry. 
(Concluded from page 291.) 


peared from the mind of the foundryman. Re- 
capitulating the economic factors governing the 
production of South Staffordshire foundry iron, 
these may be stated thus: (1) There is the prac- 
tical disappearance of the cheap sources of tap 
and flue cinders which formerly existed; (2) 
there is the great increase in the burden of rail- 
way rates; (3) there is the fact that the plants 
are old-fashioned and cannot work economically 
as regards wages; (4) there is the doubt as to 
whether the iron produced would, in these days, 
command the premium in the market which it 
did in pre-war days. 

Having regard to all these factors he would 
be a bold man who would at the present time 
recommence the manufacture of South Stafford- 
shire foundry iron. There are those who believe 
that in the event of a change in the fiscal policy 
of this country demand would be so stimulated 
that even the old plants in South Staffordshire 
would be able to earn a modest profit. Again, 
there are those who believe that the remedy lies 
in the hands of the railway companies, who, if 
they would be content with a reasonable increase 
upon the sum of 14s. 6d. per ton which was 
charged for railways dues in 1913, could alter 
the whole position at once for the good of them- 
selves and the pig-iron producers in South Staf- 
fordshire. 


Iron and Steel Output in September. 


The National Federation of Iron and Steel 
Manufacturers report that the number of 
furnaces in blast at the end of September was 
104, two furnaces having commenced operations 
and two having gone out of blast since the 
beginning of the month. Production of pig-iron 
in September amounted to 425,000 tons, com- 
pared with 416,700 tons last August and 664,000 
tons in September, 1929. The production 
included 121,200 tons of hematite, 163,400 tons 
of basic, 107,300 tons of foundry, and 21,000 
tons of forge iron. The September output of 
steel ingots and castings amounted to 580,600 
tous, compared with 451,300 tons last August, 
when output was affected’ by holidays, and 
847,900 tons in September, 1929. 


Tue Etectric Company, Limite, is ex- 
periencing an increasing demand for Fullagar 
opposed-piston oil-engine sets, the value of recent 
orders totalling over £92,000. 
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Some Practical Notes on Foundry 
Sands. 
(Concluded from page 284.) 


in strength takes place on further ramming. 
After the grains have been packed to their 
utmost limit any further ramming ruptures the 
bond coating. Contact of bond to bond is then 
lost, and uncoated grains touch. Moreover, the 
pore spaces become choked and permeability falls 
away rapidly. Figs. 3 and 4 indicate by dia- 
gram the effect of ramming on a flat surface and 
on vertical walls respectively. In the latter case 
the angular grains adhere to the walls and turn 
round several times. Thus when ramming is 
finished the surface, instead of smooth, may 
actually be rough. This point is applicable to 
vertically-rammed runners, which should be as 
free from loose sand as possible, since all metal 
entering the mould has to flow down them and 
may carry into the casting any sand which be- 
comes detached. Facing washes of graphite or 
plumbago are often applied as a mixture with 
clay water. The water, of course, is evolved 
on drying, and the blacking remains as a refrac- 
tory coating on the surface of the sand grains. 
If, however, too great a quantity of clay has 
been used in the paint this remains in the inter- 
stices of the sand and reduces permeability, 
which, together with the increased density of the 
surface, may give rise to blacking scabs. Vent- 
ing properties of otherwise good moulds or cores 
may be greatly curtailed if this point is not con- 
trolled. A skilled man in charge of the mixing 
plant is also a very valuable asset. Good raw 
materials are easily spoiled by careless treatment. 
A few extra shillings spent in this way will prove 
an excellent investment. It has been suggested 
that elderly moulders who have lost some of their 
agility at their former work would, in view of 
their valuable knowledge of sands, be extremely 
useful in these positions. 


Control of Raw Material. 


Although from the same pits, sand varies from 
one consignment to another more than is gener- 
ally recognised. With a view to obtaining the 
continuity of results that is desirable in manufac- 
ture, new sands reaching the foundry must be 
checked. Any variations from previous standards 
are thus detected before an increase in wasters 
calls attention to them. Lemoine’® cites the fol- 
lowing example in support of this: Satisfactory 
results were being obtained in a steel foundry 
from a use of 50 per cent. new sand with 50 per 
cent. of old. A further consignment of the new 
sand was delivered and the percentage of waster 
castings began to increase. Mechanical and 
chemical analyses carried out on the fresh pro- 
duct did not reveal any appreciable difference 
compared with the sand previously used, but an 
investigation of the variation in permeability in 
terms of moisture showed a marked difference. 
The curves obtained are shown by Fig. 12. They 
take the same form, but exhibit a deviation from 
the horizontal corresponding to about 2 per cent. 
of moisture. Seven per cent. of water was used 
in tempering the sand so that, considering the 
slope of the curves, the difference in permeability 
is considerable. Upon controlling the prepara- 
tion of the sand according to the facts discovered 
the dotted line was displaced and sufficient per- 
meability obtained. The percentage of wasters 
then dropped to the normal figure. The cause 
of the variation was never discovered, but the 
tact remains that, had the knowledge obtained 
subsequently been known beforehand, the rejec- 
tion of a number of castings would have been 
prevented. This is a typical example, and shows 
what may be done by careful control of new 
sands used in the preparation of facing and core 
sands. 


Control of Prepared Sand. 
Actually it is required to know the properties 


of foundry sands at the temperatures they attain 
at the time of casting. Such data are not 
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easily or readily obtained. Fortunately measure- 
ments of the properties at normal temperatures 
have been proved not to vary greatly from the 
former. Testing for control purposes must be 
simple and speedy. From experience it has been 
found that once a proper system has been laid 
down for sand preparation daily measurements 
of bond strength and permeability vield sufficient 
information. For making these tests the 
B.C.1.R.A. have designed some very simple yet 
efficient apparatus which is not costly. 


Testing Bond Strength. 

Fig. 13 shows the machine used for strength 
testing. For control of green-sand facing mix- 
tures an apparatus reading up to 28 lbs. will 
be ample in most cases, but for strong virgin or 
dry sands a machine reading to higher values 
is necessary. As may be seen, the test is essen- 
tially one of compression. The load is evenly 
applied through a screw by the hand wheel and 
the pressure read on the spring balance. As the 
core is 1 sq. in. in area the load at fracture 
gives the breaking load in lbs. per sq. in. A 
core box is rammed up to obtain the core. Then 
the box is removed and the core weighed. The 
weight of the core divided by its volume gives 
the ramming density. Tests should be made with 
varying ramming densities. A curve can then 
be constructed showing the relationship of 
strength to ramming density at constant mois- 
ture. From a number of these graphs plotted 
at different moisture contents a further graph 
can be constructed in which the variation of 
compressive strength is plotted against varying 
moisture content. 


Testing Permeability. 

The permeability apparatus is shown diagram- 
matically in Fig. 14. Briefly stated, its method 
of use is as follows: Cylinder A is taken from 
the stand and rammed on a wooden or glass 
plate, care being taken to ram evenly. Roughly 
strickle off the top and return cylinder and core 
to stand and firmly screw in position. Light 
pilot jet and turn on gas service tap, after 
seeing that tap F is still closed. Manometer B 
is then read. Now open tap F, at same time 
noting the time. The interval that elapses be- 
tween opening F and ignition of the issuing 
gas at H is taken as a measure of the permea- 
bility. Manometer B is again read to denote the 
back pressure due to the core of sand. Then 
release the cylinder from the stand‘and weigh. 
The difference between the weight of empty 
cylinder and cylinder plus the core divided by 
800 (the volume of the core in ccs.) gives the 
ramming density of the core. The results of the 
tests are repeated several times at different de- 
grees of ramming for each moisture content, 
time being plotted against ramming density. 
From a series of these curves for the sand at 
different moisture contents a composite curve 
showing relation between permeability and mois- 
ture content at variations of ramming densities 
can be constructed. 

Testing Grain Size. 

The testing of bond strength and permeability 
suffice for the general run of checking and con- 
trol work. There are cases, however, where it 
is very helpful to gain particulars of texture 
and average grain size. Control of sand grain 
size is becoming very important in modern foun- 
dry practice, especially where it is required to 
blend different sands, and also in connection with 
oil sand, where uniform grain size means less 
binder for a given result. Sieving is the com- 
mon method of ascertaining texture of sands. 
Unfortunately results so obtained do not often 
yield accurate repeat determinations, especially 
on dry sieve tests. This is undoubtedly due to 
the large number of variants that enter into the 
sieving process. Then, too, with very fine sands 
trouble is experienced with the accuracy of sieves 
below 0.2 mm. mesh diameter. The amount of 
clay grade or bond in a moulding sand cannot 
be correctly estimated by dry sieve tests, be- 
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cause this is so tenaciously held to the coarser 
sand grains, together with some of the silt, that 
no amount of agitation will effect a separation. 
All of the difficulties associated with sieve test- 
ing are overcome in the subsidence test method 
of grading, developed by Fletcher.* This is based 
on Stokes’ Law and closely follows nature’s own 
method of grading. It has the advantage of 
being much quicker in operation than sieving 
and furnishes information other than grain size 
which is not readily obtained from sieve tests. 
Grading curves typical of different sands are 
readily constructed, especially by means of the 
method modified by the author.’ Such curves 
are very useful when it is desired to compare 
the texture of different sands. Curves of varia- 
tion are always useful, but the determination 
or measurement of isolated properties should be 
avoided, as very often they signify but little and 
may even be misleading. 

Of recent years the knowledge of foundry 
sands has grown rapidly. This Paper is not in- 
tended in any way as approaching a complete 
résumé of all the work that has been done or 
all the facts that have been gained. It merely 
constitutes an attempt at grouping together and 
emphasising certain outstanding principles which 
are essential to satisfactory sand practice. The 
measure with which this is held to be attained is 
a measure of the success of the effort. 
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Housing Scientific Institutions. 


With regard to the scheme for a proposed 
central building in London for the housing of a 
number of kindred scientific and _ technical 
societies and institutions, an association was 
incorporated on September 15 under the Com- 
panies Act of 1929 with the title of: ‘‘ The 
Association for the Promotion of Co-operation 
between Scientific and Technical Societies and 
Institutions within the British Empire.” 

The first meeting of the (interim) Council of 
management was held at the House of the Royal 
Society, London, on October 8, at which it was 
decided that the Association should be known by 
the short title of ‘‘ The Association of Scientific 
and Technical Institutions.” 

Sir Arnold Wilson, K.C.M.E., C.M.G., was 
unanimously elected chairman of the (interim) 
Council of management, with Mr. C. McDermid 
and Mr. 8S. E. Carr as joint secretaries (pro 
tem.). 

Executive and _ finance committees were 
appointed, and among other matters arrange- 
ments were made for the holding of an 
inauguration banquet at the Guildhall in the 
City of London on Thursday, November 13, at 
which the Prince of Wales will be present. 

The constituent Institutions at the Association 
consist of: The Empire Council of Mining and 
Metallurgical Institutions ; Institution of Mining 
and Metallurgy; Institution of Mining Engin- 
eers; Institution of Petroleum Technologists ; 
Iron and Steel Institute; Institute of Metals; 
Institute of Fuel; Chemical Society; Society of 
Chemical Industry; Institution of Chemical 
Engineers, and Institution of Rubber Industry 
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Trade Talk. 


Messrs. THos. W. Warp, Liitep, of Sheffield, 
have been entrusted by the Air Ministry with the 
removal of the wrecked airship R101, which is 
lying at Beauvais. 

THe Uvrer Forest WorcesteR STEEL AND 
Tixptate Works, Morriston, which normally em- 
ploys 1,000 operatives, and has been closed for five 
weeks, was reopened recently at about three-quarter 
capacity. 

Messrs. Gwynnes Pumps, Limitep, Hammer- 
smith Works, Lincoln, are to supply the pumps for 
use in the extensive draining scheme which the 
Middle Level Commissioners have embarked upon 
at St. Germans, Norfolk. 

THe Brown Square iron & Brass Founpry, 
Limitep, Belfast, have taken over the foundry 
premises formerly occupied by Messrs. Reynolds & 
Company, Limited. Communications should be sent 
to 49, Turin Street, Grosvenor Road, Belfast. 

Messrs. NEWALLS INSULATION Company, LIMITED, 
have received an order from an American concern 
to supply sufficient of their 85 per cent. magnesia 
heat insulation to cover 150 miles of steam piping. 
A further order, from Canada, calls for the supply 
of 22 miles of pipe insulation to be used on one 
plant in the Dominion. 

THE BLAST-FURNACE and steelmaking departments, 
employing 2,000 men, at the Dowlais (Merthyr) 
works of the British (Guest Keen Baldwins) Iron 
& Steel Company, Limited, closed on October 11. 
From 600 to 700 men remain in employment on day- 
to-day contracts in subsidiary sections of the works, 
including the coke ovens and by-product plant, but 
the services of the majority of them will be dis- 
pensed with in the course of the next three or four 
weeks. 

Messrs. Swan, Hunter & WicHAM RICHARDSON, 
Limitep, at their Wallsend yard on October 9, 
launched the _ torpedo-boat destroyer, H.M.S. 
‘** Brilliant,’’ with guns, engines, masts, funnels, 
and all auxiliaries aboard, the vessel being all ready 
to proceed to sea as soon as she entered the river. 
H.M.S. ‘‘ Brilliant ’’ is one of the eight ‘‘ B’’ type 
destroyers ordered by the Admiralty under the 1928 
naval programme, several of which are building on 
the Tyne. These vessels have an overall length of 
about 323 ft., and an approximate displacement of 
about 1,330 tons. 

THe NewcastLe-vpon-Tyne ELectric 
Company, Liuirep, have placed orders for 12 water- 
tube boilers for the new Dunston power station. 
Six of the boilers will be supplied by Messrs. 
Clarke, Chapman & Company, Limited, Gateshead- 
on-Tyne, and six by Messrs. Babcock & Wilcox, 
Limited. Eight of the twelve boilers will be fitted 
with Babcock & Wilcox stokers, and four are to 
be equipped for pulverised-fuel firing by Messrs. 
Clarke, Chapman & Company, Limited. The total 
evaporation of the twelve boilers will be 1,686,000 
Ibs. of water per hour. They will work at a 
pressure of 625 lbs. Messrs. Clarke, Chapman & 
Company have also secured the contract for the 
whole of the powdered-fuel milling plant, which 
will include their ‘‘ Resolutor’’ pulverisers. The 
Clarke, Chapman patent ring main system of fuel 
distribution will be installed in connection with the 
four pulverised-fuel-fired boilers. 

GOVFRNMENT CONTRACTS recently placed include 
the following :—Admiralty—Forged - steel shaft 
brackets : Dennystown Forge Company, Dumbarton ; 
Walter Somers, Limited, Halesowen. Steel discs, 
sheets, plates and rods: Swift, Levick & Sons, 
Limited, Sheffield; Rotherham Forge & Rolling 
Mills Company, Limited, Rotherham; Beardshaw & 
Son, Limited, Sheffield. Steel drums: Reads, 
Limited, Liverpool; F. Francis & Sons, Limited, 
London. War Office—Steel rounds : 8. Fox & Com- 
pany, Limited, Sheffield. Air Ministry—Steel 
sheets: Baldwins, Limited, Stourport. Crown 
Agents for the Colonies—Bolts and nuts: T. W. 
Lench, Limited, Blackheath. Chains: Brown, 
Lenox & Company, Limited, Pontypridd. Metal 
sheeting : Wolverhampton Corrugated Iron Company, 
Limited, Ellesmere Port. Pipes: British Mannes- 
mann Tube Company, Limited, London; Coch- 
rane & Company, Limited, Middlesbrough. 
Rails: Lancashire Steel Corporation, Limited, 
Steel casing: Stewarts & Lloyds, Limited, 
London. Steel plates: P. & W. MacLellan, 
Limited, Glasgow. Steelwork: Braithwaite & 
Company, Limited, London; Dorman, Long & Com- 
pany, Limited, Middlesbrough ; Horsehay Company, 
Limited, Horsehay ; F. Morton & Company, Limited, 
Liverpool; Tees-side Bridge & Engineering Com- 
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pany, Limited. 
Limited ; 
rington. 

Sin Ropert HaprFietp, addressing the members 
of the Oil Industries Club on ‘‘ Steels for the Oil 
Industry,’’ said that the present industrial depres- 
sion had not been brought about through lack of 
enterprise or knowledge on the part of the British 
manufacturers. ‘The present difficult times were 
due, largely, to world depression, and in_ this 
country they had been specially intensified by the 
reduction in the amount of work given out by the 
Government in connection with our ordinary naval 
requirements. Everybody appreciated the necessity 
for cutting down war expenditure, but to his mind 
too great a cut had been made far too rapidly. 
Sheffield and other centres were very hard hit, and 
the help which could be given in keeping work at 
home would be to the national benefit. British 
metallurgists were capable of meeting every re- 
quirement, whether for ordinary or special steels, 
including the special requirements of the oil indus- 
try. The oil industry already made extensive use 
of metallurgical knowledge and improved steels, 
but its possibilities in that direction were by no 
means exhausted. There was no need for British 
and Colonial oil companies to go to foreign sources 
for supplies of steel. They would be better served 
if they encouraged British firms. It seemed to be 
thought in some quarters that foreign rivals could 
do better than British firms in the manufacture of 
drill steels and drilling equipment. That was by 
no means the case. 


Wire: Shropshire Iron Company, 
Whitecross Company, Limited, War- 


Personal. 


Mr. Roy C. McKenna, President of the Vana- 
dium-Alloys Steel Company, of Latrobe, Pa., 
U.S.A., is now spending a vacation in Europe. 

Mr. R. Broom, of Messrs. Broom & Wade, 
Limited, ironfounders, of High Wycombe, has re- 
ceived a presentation from the staff on the occasion 
of his wedding. 

Mr. E. J. Burter, Mr. Kenneth Lee and Mr. 
N. V. Sidgwick have been appointed members of 
the Advisory Council to the Committee of the Privy 
Council for Scientific and Industrial Research, 
Prof. V. H. Blackman, Prof. F. G. Donnan and 
Prof. F. A. Lindemann having retired on comple- 
tion of their terms of office. 

Sir James Lirxcow, Br., who was one of the 
original members of the Central Electricity Board 
appointed in 1927, has resigned from the Board in 
view of the pressure of his other duties, and the 
Minister of Transport has appointed in his place 
Sir Ralph Wedgwood, chief general manager of the 
London & North Eastern Railway Company. 

Mr. E. R. BurkinsHaw, who has been connected 
with Messrs. Edgar Allen & Company, Limited, for 
57 years, and for 36 years has held the position 
of secretary, has resigned. His position has been 
filled by the appointment of Mr. W. H. 
Higginbotham, who has held important positions at 
Lever Bros., International Combustion, and Ebbw 
Vale Steel, Iron & Coal Company. 

MEMBERS OF THE Council of the Institute of 
British Foundrymen were joined in their delibera- 
tions at a meeting held in Gloucester last Saturday 
by Mr. F. W. Finch, its founder, first secretary, 
and, until the recent appointment of Mr. W. B. 
Lake, its honorary treasurer. Mr. Finch, though 
87 years of age, was looking remarkably well, and 
was obviously delighted to meet again so many 
of his old friends. 

Mr. Hecror C. Hecoie, consulting chemist. of 
Birmingham, has joined the staff of the Fordath 
Engineering Company, Limited, West Bromwich, 
and will continue his practice at the Fordath 
laboratories. In view of the progress made during 
the last year in this department, the company has 
acquired the services of Mr. A. Tipper, B.Sc. (Met.), 
City and Guilds Silver Medallist, in the capacity 
of assistant chief chemist, late of the Central Test- 
ing Department. City of Birmingham Electric 
Supply. Mr. Tipper is well known, especially to 
the metallurgical students of the Central Technical 
College. He is keenly interested in educational 
matters and takes an active part in the instruction 
of evening classes at the College. 


Will. 
Nicky, S. J., of Messrs. J. Nicklin & 


Company, Limited, Great Charles 
Street, Birmingham, metal small- 
ware manufacturers ... £43,298 


OcToBER 23, 1930. 


Company Meeting. 


Kayser, Ellison & Company, Limited.— Mr. C. \\. 
Kayser (chairman) presided at the annual meeting 
of Messrs. Kayser, Ellison & Company, Limited, 
held at Sheffield on October 7. He said that it was 
very difficult to say anything encouraging with 
regard to the future. In the steel trade and allied 
industries there did not seem to be any immediate 
prospect of any great improvement. He did not 
think it was very wise at any public meeting to 
enter into the question of politics, but he was con- 
vinced that some carefully-considered system of safe- 
guarding for the, steel trade was necessary. The 
steel trade was the keynote to the solution of the 
unemployment problem. The coal trade could not 
prosper unless the steel and its allied trades were 
prospering, and the railways were dependent upon 
the steel trade for the major portion of their trans- 
port work. 


Reports and Dividends. 


Vulcan Foundry, Limited.—Profit, £68,338; 
brought in, £105,914; dividend of 74 per cent.; 
carried forward, £106,355. 

Neepsend Steel & Tool Corporation, Limited.— 
Profit, £35,162; final dividend of 5 per cent. and 
a bonus of 5 per cent., making 15 per cent. for the 
year on the ordinary shares, and an additional 
dividend of 4 per cent. on the preference shares, 
making the maximum of 10 per cent.; to 
investments depreciation account, £3,500; to reserve, 
£5,000; carried forward, £3,198. 


Contracts Open. 


Lisbon, December 9.—Eight portal cranes, for the 
Lisbon Port Authorities. The Department of Over- 
seas Trade. (Reference A.X. 10,313.) 


London, E.C., November 4.—Nine locomotive 
boilers and cylinders, etc., for the Bengal and North 
Western Railway Company, Limited. Mr. W. R. 
Izat, managing director, 237, Gresham House, Old 
Broad Street, London, E.C.2. (Fee £1, non-return- 
able. ) 

London, E.C., November 11.—Water pumps and 
pump-house equipment, for the County of London 
Electric Supply Company, Limited. The Chairman 
and Managing Director, The County of London Elec- 
tric Supply Company, Limited, County House, 46-47, 
New Broad Street, E.C.2. (Fee £5 5s., returnable.) 


New Company. 


Edward Le Bas & Company, Limited, Dock House, 
Billiter Street, London, E.C.—Capital £50,000. 
Iron and steel merchants, etc. Directors: E. Le 
Bas (permanent governing director), H. R. Everson 
and E. Le Bas, junr. 


Obituary. 


THE DEATH HAS OCCURRED of Mr. H. Badham, who 
was for over 60 years with Messrs. Kell & Company, 
Limited, of the Barton Foundry, Widden Street, 
Gloucester. 


Nickeliferous Malleable tron.—In a Paper read 
before the French Académie des Sciences, M. Léon 
Thiéry presented the results he had obtained from 
his researches into the influence of nickel and 
chromium on malleable cast iron. His conclusions 
are that nickel can replace silicon in malleable irons 
from the point of view of the effect on graphitisa- 
tion. The presence of nickel confers interesting 
mechanical properties on malleable iron up to 2 per 
cent. ; it allows of the lowering of the graphitisation 
temperature and gives a finer and _ better 
disseminated graphite content. On the other hand, 
chromium is detrimental to graphitisation. It 
increases the hardness of nickeliferous malleable 
iron and lowers the elongation and resilience. The 


iron used in these experiments contained : C, 3.15; 
Si, 0.47; Mn, 0.21; S, 0.06, and P, 0.095 per cent. 
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Iron and Steel Markets. 


Pig-lron. 
MIDDLESBROUGH,—Very little perceptible im- 


provement in the Cleveland iron trade can so 
far be observed, but last week’s attendance at tlie 
usual market distinctly ~ larger ye- 
spect of buyers than has been noted for some time 
past, and a few actual transactions, and the tone 
generally, were certainly more cheerful. Rumours 
were also current in market circles of impending 
contracts on a big scale, which may, or may not, 
have an important bearing on the future of the 
industry. Moreover, if a comparison be made with 
other producing areas, Cleveland’s position is seen 
in a more favourable light. In the Midlands, on 
the West Coast and in Scotland more furnaces have 
been put out of blast, but in this district output is 
at least maintained, and the fact that there has 
been no increase in stocks indicates that the current 
output is all passing into consumption. Turning 
to the export side, trade in this direction is still 
subject to the influence of the complete stagnation 
existing in foreign demand, owing to the prevailing 
world-wide depression of productive industry, 
although shipments from Tees-side ports actually 
mark a better average than the corresponding figures 
for September. Another favourable factor, in an 
otherwise unsatisfactory position, is supplied in a 
small reduction in wages cost of the furnace workers, 
which will represent a little but welcome economy 
in overhead charges on output. Prices of Cleve- 
land iron are unaffected by the above-mentioned 
wages cut, and may now be regarded as practically 
stabilised at the current rates as follow:—No. 
foundry iron, 66s. per ton; No. 3 G.M.B., 63s. 6d. ; 
No. 4 foundry iron, 62s. 6d.; No. 4 forge iron, 62s. 
per ton. 

_ In contrast, perhaps, to conditions in’the foundry 
iron section, the market for East-Coast hematite 
preserves a fairly cheerful aspect, home demand 
being well maintained, with a moderate volume of 
overseas trade with Italy still bookéd for the 
current month. Thus the heavy accumulations of 
iron at the makers’ works are being slowly, but 
steadily, reduced, and prices are maintained. 
Market quotations are 71s. for East Coast mixed 
numbers and 71s. 6d. for No. 1 quality. On the 
North-West Coast Bessemer mixed numbers are still 
quoted at 70s. per ton at works. 


_ LANCASHIRE.—Pending a revival of the foundry 
industry in this area, business in the local pig-iron 
markets is mainly of the hand-to-mouth order, with 
forward buying practically suspended, and deliveries 
much below the seasonal average. Needless to add, 
no change in prices has been made so far, with 
Derbyshire No. 3 quoted at 72s., Staffordshire No. 3 
72s., and Scottish brands 92s., all per ton, delivery 
equal Manchester. 


THE MIDLANDS.—Markets for foundry pig in 
the Black Country districts continue depressed, the 
sales reported being of minimum average, and prices 
stationary at the official rates, as follow :— 
Northants No. 3, 70s.; Derbyshire No. 3, 73s. 6d. ; 
North Staffordshire, 73s. 6d., and Scotch makes, 


92s. 6d. to 97s. 6d., all per ton, delivered local 
stations. 


SCOTLAND.—Gloomy conditions continue in the 
pig-iron market in this area, especially in regard to 
business in local iron. Foreign iron continues to 
arrive freely, and this week there has been a 
moderate inquiry for Continental foundry iron for 
delivery up to the end of March next. The price 
of Scotch pig-iron remains unchanged on the basis 
of 76s. 6d. per ton f.o.t. furnaces for No. 3 foundry, 
with 2s. 6d. per ton extra for No. 1. 


Finished Iron. 


So far as the Midlands are concerned markets for 
this class of material give little hope ‘of an early 
change for the better. The only redeeming feature 
is the comparatively steady demand for Stafford- 
shire marked bars. The makers of these remain 
fairly well engaged, and there is no difficulty in 
securing the price of £12 10s. at works. The price 
of good crown bars is about £10 per ton, and nut 
and bolt iron is at about £9 delivered this district. 
Unfortunately it is not possible for the mills to keep 
up anything like regular operation, as there is not 
sufficient business forthcoming, and _ intermittent 
working is general. Very little support is possible 
for nut and bolt iron on account of the continued 
severe competition from the Continent. 


Steel. 


At Sheffield this week there is nothing in the steel 
market to suggest that the tide of depression is 
about to turn. There was some expectation that 
billet prices would be revised, but so far there has 
been no official change. Meanwhile Continental 
makers are accepting business at figures substantially 
below those quoted by British producers. There is 
also heavy competition in wire rods. Business is 
everywhere on a very small scale. Production of 
open-hearth steel in this district continues to 
shrink, and it is difficult to secure a market for the 
reduced output. Good business, however, continues 
to be done in special steels. Orders for bright bars 
and cold-rolled strip have fallen away to a serious 
extent. In the tinplate market prices remain 
stationary at 17s. basis for coke quality, net cash, 
f.o.b. South Wales ports. 


Scrap. 


Varying conditions are again reported in markets 
for foundry scrap material, but on the whole business 
is far from brisk, and in some districts very poor. 
On Tees-side only small prompt parcels are saleable, 
and prices are weak all round. Heavy steel scrap 
is now quoted at 45s. per ton, and odd _ parcels 
have changed hands at this figure. Ordinary heavy 
cast iron is saleable at 52s., whilst machinery 
quality in convenient sizes is quoted at 53s. 6d. 
per ton. In the Midlands there is a better demand 
for cast-iron scrap. For machinery cast-iron scrap, 
broken in cupola sizes, 60s. to 65s. delivered is 
offered, 57s. 6d. being offered for medium material 
and 47s. 6d. for light metal. In Scotland there is 
no change in machinery cast-iron scrap, and it is 
difficult to sell even at 60s. to 62s. 6d., while 
ordinary cast iron is at 54s. Steelworks cast iron is 
at 50s. to 5ls. 3d., and light cast iron at 45s. per 
ton, with firebars at 42s. 6d.  Cast-iron railway 
chairs are at 57s. 6d. to 58s. 6d. The above prices 
are all per ton delivered f.o.t. consumers’ works. 


Metals. 


Copper.—Movements in markets for base metals 
during the past week, following a slight weakness in 
warrant copper, recovered to some extent, and 
eventually closed a shade firmer. This development 
was attributed to expectations of a further cut in 
American prices of 4 to 1 per cent., based on the 
latest statistical returns of the New York authori- 
ties. Estimates of sales effected by producers on 
the last reduction to 10 cents per lb. over the 
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first..week of this month were placed at about 
80,000 tons, chiefly for domestic use. 

Closing quotations :— 

Cash.—Thursday, £42 i7s. 6d. to £42 18s. 9d.; 
Friday, £42 16s. 3d. to £42 17s. 6d.;, Monday, 
£42 lis. to £42 17s. 6d.; Tuesday, £43 8s. 9d. to 
£43 10s.; Wednesday, £42 13s. 9d. to £42 15s. 

Three Months. — Thursday, £42 18s. 9d. to 
£43; Friday, £42 17s. 6d. to £42 18s. 9d. ; Monday, 
£42 16s. 3d. to £42 17s. 6d.; Tuesday, £43 6s. 3d. 
to £43 8s. 9d.; Wednesday, £42 12s. 6d. to £42 lis. 


Tin.—The market for standard tin last week dis- 
closed an irregular tendency, for which it is sug- 
gested outside influences were mainly responsible, 
but while business in Europe was on a small scale 
American consumers bought freely on reopening after 
the recent holiday. Stocks are still ‘extremely 
heavy. Rumours have been current of late in 
market circles of a concerted move being made by 
the Federated Malay States and Java Governments 
to finance the unshipped stocks in conjunction with 
one of London’s largest banking institutions. 

Official closing prices :— 

Cash.—Thursday, £113 to £113 2s. 6d:; Friday, 
£115 7s. 6d. to £115 12s. 6d.; Monday, £114 10s. 
to £114 15s. ; Tuesday, £118 7s. 6d. to £118 12s. 6d. ; 
Wednesday, £119 to £119 5s. 

Three Months.—Thursday, £114 10s. to £114 1s. ; 
Friday, £116 15s. to £117; Monday, £116 2s. 64d. 
to £116 5s. ; Tuesday, £120 to £120 5s.; Wednesday, 
£120 10s. to £120 1és. 

Spelter..—This market has kept fairly steady, and 
it is satisfactory to note that consumers have at last 
begun to display a little more interest. Undoubtedly 
there is a growing feeling that the decline in values 
has gone too far, for evidence is accumulating that 
production is being cut down. 

Daily fluctuations :— 

Ordinary.—Thursday, £14 15s. ; Friday, £15; 
Monday, £15; Tuesday, £14 17s. 6d.; Wednesday, 
£14 8s. 9d. 


Lead.—There was a sharp recovery last week from 
the low level of £15 previously recorded, but 
some reaction has since been seen. German 
buying is very disappointing; owing to the recent 
decline on the London market, consumers in that 
country have held their hands. For the present the 
group appears to have abandoned all idea of keeping 
up values. 

The week’s prices have been :— 

Soft Foreign (Prompt).—Thursday, £16; Friday, 
£15 15s.; Monday, £15 13s. 9d.; Tuesday, 
£15 17s. 6d.; Wednesday, £15 17s. 6d. 


International Federation of Trade Unions.—Accord- 
ing to the sixth year-book of the International 
Federation of Trade Unions, the figures given of 
trade-union membership at the end of 1928 show 
totals of 35,392,081 for Europe, 6,947,296 for 
America, 1,018,457 for Australia and New Zealand, 
742,194 for Asia and 90,497 for Africa. The survey 
shows that the full total of 44,190,525 was down by 
1,996,535 as compared with 1927, the decline being 
chiefly due to Asia. The European membership 
increased in the 12 months by 1,455,297. It is 
noted that the Communist organisations lost con- 
siderably in membership in 1928. On December 31, 
1927, the membership was 13,670,462 and by the 
end of 1928 it had fallen to 11,706,906. The 
gigantic number of 2,800,000 trade-union members 
in China, with which the Communists startled the 
world in 1927, was evidently either greatly exag- 
gerated by report or highly unstable. Kurope con- 
tains the great bulk of Communist members, the 
number in 1928 being 11,582,764, but it. is pointed 
out that in Russia trade unions are State institu- 
tions, and not independent organisations of workers. 


_ Telephone : 52 & 53. 


CAST IRON FLANGED PIPES 
2in—12i. && CONNECTIONS. (024 in. dia. 


WE HAVE. FIFTY YEARS OF ACCUMULATED EXPERIENCE AND METAL PATTERNS. 


JAMES & RONALD RITCHIE, LTD., 
MIDDLESBROUGH. 


Telegrams : “Ritchie, Middlesbrough.” 


out 
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FOR POWERFUL SPEEDY LATHES 


BY unceasing research 

in their own up-to- 
date laboratories, Messrs. 
John Brown and Co., Ltd., 
have evolved _ several 
particularly noteworthy 
Steels. Atlas (Extra) ” 
gives an extraordinarily 
good performance on 


tough materials, such as 
hard alloy steels, when 
handled in powerful, 
speedy lathes. For the 
very highest duty, such as 
the turning of skidded 
railway tyres and the high 
tensile steels, ‘“ Atlas 
Super-Extra” High Speed 
Steels are recommended. 
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Standard cash 
Three months 
Electrolytic 
Tough ee 
Best selected 
Sheets 
India ee 
Wire bars .. 


Do. November 


Do. January 
Ingot bars .. 
H.C. wire rods 


Off. av. cash, September . 


. 


Do., 3 mths. September 


Do., Sttlmnt., 


September 


Do., Electro, September 


Do., B.S., September 


Do., wire ‘bars, — 50 13 


Solid drawn tubes 
Brazed tubes ee 114d. 
Wire ee ee oe 74d. 
BRASS. 
Solid drawn tubes ee oe 10d, 
Brazed tubes ee ee oo 
Rods, drawn 94d. 
Rods, extd. or rlld. oe 
Sheets to 10 w.g. ee 8§d. 
Wire ee oe oe 
Rolled metal ee ee ee 
Yellow metal rods oe 6d. 
Do.4 x 4Squares.. 63d. 
Do. 4 3 Sheets ee 
TIN. 
Standard cash ee ~ 119 0 0 
Three months ee «+ 12010 0 
English ee ee - 12010 0 
Bars oe ee - 12110 O 
Straits ee oe 12312 6 
Australian .. ee «+ 12017 6 
Eastern .. oe 196 O 
Banca 1233 7 6 
Off. av. cash, September .. 132 14 0,5 
Do., 3 mths., September 134 6 11 
Do., Sttimt., September 132 14 
SPELTER. 
Ordinary .. ee - 48 9 
Remelted ee - 13 7 6 
Hard e BM 
Electro 99. 9 ee o 17 2 6 
English oe os ee 16 6 O 
India ee ee 13 00 
Zinc dust .. ee - 000 
Zinc ashes .. ee 
Off. aver., September .. 15 18 543 
Aver., spot, September .. 1515 5, 
LEAD. 
Soft foreign ppt. .. 6 
English ee 17 5 0 
Off. average, September .. «» 1717 038 
Average spot, September... 1718 
ZING SHEETS, &c. 
Zinc sheets, English - 2400 
Do. V.M. ex-whf. - 2410 0 
Rods oe ee 28200 
Boiler plates ee - 20000 
Battery plates 2100 
ANTIMONY. 
Special brand, Eng. eo 30600 
Chinese oe ee - 2 6 0 
Crude ee ee 22 00 
QUICKSILVER. 

Quicksilver oe -- 2210 0 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 

Ferro-silicon— 
25% ee ee 
45/50% .. ee 1110 0 
75% ee 1810 0 
Ferro-vanadium— 
35/50% ee 12/8 1b. Va. 
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Ferro-molybdenum— 
70/75% free 4/2 1b. Mo. 
Ferro-titanium— 
23/25% caroon-free 113d. Ib. 


Ferro-phosphorus, 20/25% .. £16 0 0 
Ferro-tungsten— 

80/85% .. 2/31b 
Tungsten metal powder— 

98/99% .. 2/61b 


Ferro-chrome— 
2/4% car. .. ee 
4/6% car. .. 7 
6/8% car. .. ee 
8/10% car... 

Ferro-chrome— 
Max. 2% car. ee 
Max. 1% car. oe oo S37 S 
Max. 0.70% car. .. . 

70%, carbon-free .. Ib. 
Nickel—99% cubes, or pellets £175 0 0 
Ferro-cobalt . 9/8 lb. 
Aluminium 98 . on £85 0 0 
Metallic chromium— 

96/98% .. oo 23/7 Ib. 
Ferro-manganese (net)— 

76/80% loose £11 00to£ll 15 0 

76/80% packed £12 0 Oto £12 15 0 

76/80% export £10 10 Oto £1l 0 0 


94/96% carbonless 
Per ton unless otherwise stated. 


bo 
coe 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14% tungsten £0 2 2 
Finished bars, 18% tungsten £0 3 0 

Per Ib. net, d/d buyers’ works. 
Extras— 

Rounds and am, 3 in. 


and over 4d. Ib. 
Rounds and squares, under 

fin.to}in. .. 3d. Ib. 
Do., ander in. to in... 1/- |b. 
Flats, fin. x to 

lin. x } in. oe 3d. lb. 
Do., under $in. x fin. .. 1/- Ib. 
Bevels of approved sizes 

and sections .. 6d. lb. 


Bars cut to length, 10% extra. 


SCRAP. 

South Wales— Zed. 
Heavy steel 212 6to213 6 
Bundled steel and 

shrngs. .. 2 7 6to210 0 
Mixed iron and 

steel ee 276 
Heavy castiron 212 6to213 6 
Good machinery for 

foundries. . oe 217 6 

Cleveland— 

Heavy steel ee 838 56 @ 
Steelturnings .. .. 117 6 
Cast-iron borings . . - 110 0 
Heavy forge oe o 8 3 6 
W.I. piling scrap 83H 8 
Cast-iron scrap 212 0 to 213 6 
Midlands— 
Ord. cast-iron scrap2 76to210 0 
Heavy wrought 2126to2 15 0 
Steel turnings 1 50tol 7 6 
Heavy steel 
Ordinary cast iron + 2140 
Engineers’ turnings eo 236 6 
Cast-iron borings .. - 115 0 
Wrought-iron piling 3.5 @ 
Heavy machinery .. eo 8 60 
London—Merchants’ buying prices 
delivered yard. 
Copper (clean) - 37 00 
Brass ee BOO 
Lead (less usual draft) .. 1310 0 
Tealead .. es -- 1100 
Zinc. . 8900 
New aluminium cuttings - 6100 
Braziery oe - 3400 
Gunmetal -- 3800 
Hollow os 8600 
Shaped black pewter - 60 00 


PIG-IRON. 
(f.0.t. unless otherwise stated.) 
N.E. Coast— 
Foundry 66/- 
Foundry No.3. oe 63/6 
Foundry No.4... ee 62/6 
Forge No. 4 ee ee 62/- 
Hematite No.1 .. 71/6 
Hematite M/Nos. .. 
N.W. Coast— 
Hem. rp d/d Glas. .. 79/6 
» Birm, .. 88/6 
Midlands— 
Staffs.common* .. 

» No. 4 forge* ee 68/6 

» No.3 fdry.* oe 73/6 

ps. basic ee oe 

» Cold blast,ord. .. 

» rolliron.. 
Northants forge* .. oe 65/- 
fdry. No. 3* oe 70/- 
Derbyshire forge* .. oe 68/6 
fdry. No.3*  .. 73/6 
*d/d Black Country dist. 
19} 
Foun ee oe 
No. 3 ee oe 76/6 
Hem. M/Nos. oo ee 77/- 
Sheffield (d/d district)— 
Derby forge ee ee 63/6 

» fdry. No.3 .. ee 68/6 
Lines. forge 

» No. 3. eo oe 70/- 
E.C. hematite oe oe 83/6 
W.C. hematite oe we 86/6 

Lines. (at furnaces)— 
Forge No. 4 ee ee _ 
Foundry No.3... ee 
Basic ee ee ee 
Lancashire (d/d eq. Man.)— 
Derby forge ee ee 67/- 

»  fdry. No ee 
Staffs foundry N 
Dalzell, No. 3 (pei 105/- to 107 
Summerlee, No. oe 
Glengarnock, No. 3 oe _ 
Eglinton, No. 3 .. + 92/6 
Gartsherrie, No. 3.. 92/6 
Monkland, No.3 .. ve 92/6 
Shotts, No. 3 a os 92/6 


FINISHED IRON AND B8TEEL. 
Usual District deliveries for iron ; delivered 
consumers’ station for 


Bars (cr.) 10 0 O0tol0 15 0 
Nut and bolt iron 9 0 0 
Hoops .. 1015 Otol2 00 
Marked bars (Staffs) f.ot. 1210 0 
Gas strip . 1015 Otol2 0 0 
Bolts and nuts, } in. x 4in. 15 5 O 

Steel— 

Ship plates 815 Oto 817 6 
Boiler plts. 912 6tol0 10 0 
Chequer plts. ee -- 1012 6 
Joists ae 810 0 
Rounds and equares, 3 in. 
to 5}in. .. 9 7 6 
Rounds under 3 in. ‘to Ri in. 
(Untested) 712 6 
and upwards 
Flats—8 in. wide and over 8 12 6 
», under 8 in. and over 5in. 817 6 
Rails, heavy 
Fishplates .. 12 0 0 
Hoops (Staffs) ‘9 5 0 to9 15 0 
Black sheets, 24¢g.9 5 Oto9 15 O 
Galv.cor.shts., 24g. 1112 6 
Galv. fencing wire, 8g. plain 12 0 0 
Billets, soft. . 512 6t0o6 5 
Billets, hard 710 O0to8 0 0 
Sheet bars .. 512 6to5 15 O 
Tin bars .. ee ew S815 O 
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Per Ib. basis. 

Strip oe 1/- 
Sheet to 10 w.g. we oe 1/0} 

Tubes .. ee ee 1/5} 
Castings .. ee 1/1 


Delivery 3 cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. CuirForD & Son, 


NICKEL SILVER, &c. 


Ingots for raising oo to 1/2 
Rolled— 
To 9 in. wide -. 1/2 to1/8 


To 12 in. wide 


. 1/24 to 1/8} 
To 15 in. wide 


1/2} to 1/8} 


To 18 in. wide -- 1/3 to 1/9 
To 21 in. wide - 1/34 to 1/94 
To 25 in. wide 1/4 to 1/10 
Ingots for spoons and forks 8d. to 1/44 
Ingots rolled to spoon size 11d. to 1/7} 
Wire round— 
3/0to10G. .. -- 1/5} to 2/0} 
with extras according to gauge. 


AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated, 


Dols, 
No. 2 foundry, Phila. .. -- 18.76 
No. 2 foundry, Valley .. -- 17.50 
No. 2 foundry, Birm. .. «+ 14.00 
Basic ee oe ee -- 18.76 
Bessemer .. ee oe oe 
Malleable .. ee 19.76 
Grey forge ee ee -- 18.76 
Ferro-mang. 80% oe 94.00 
O.-h. rails, h’y, at mill .. -- 48.00 
Billets ee ee 31.00 
Sheet bars os ae 31.00 
Wire rods ee ee -- 36.00 
Cents. 
Tron bars, Phila. .. an ee 2.00 
Steel bars ee oe -- 1.60 
Tank plates oe oe 1.60 
Beams, etc. ee -- 1.60 
Skelp, grooved steel 
Skelp, sheared steel ee -» 1.70 
Steel hoops ° oe - 1.95 
Sheets, black, No. “24 oe 
Sheets, galv., No.24  .. 3.00 
Sheets, blue an'l’d, No. 13 2.05 
Wire nails.. ee -- 2.00 
Plain wire. 2.30 
Barbed wire, galv. 2.70 
Tinplates, 100-lb. box $5.00 
COKE (at ovens). 
Welsh foundry .. +. 25/- to 27/6 
furnace I17/- to 2916 
Durham and Northumberland— 
15/- to 15/6 
furnace .. -- 14/6 to 15/- 
Midlands, foundry 
furnace ee 
TINPLATES. 
f.o.b. Bristol Channel ports. 
LC. cokes .. 20x14box .. 17/- 
20x10, .. 24/6 
C.W. oo 20x14, 15/6 
box 


SWEDISH CHARCOAL IRON & om. 
Pig-iron oe 0 to £7 10 
Bars, hammered, 
basis eo £17 10 
Bars and nail- 
rods, rolled, 
basis 
Blooms 
Keg steel .. 
Faggot steel 
Bars and rods 
dead soft, steel£11 0 


0to£18 10 0 


£15 17 
£10 
£32 0 
£20 0 


6to£l16 15 0 
Oto£l2 0 0 
0 to £33 0 0 
0 to £24 0 0 
Oto£l4 O 0 


All per English ton, f.o.b. Gothenburg. 


COPPER. 
£ 4. PHOSPHOR BRONZE. Wa 
ais 
44 15 
5 ee 45 5 
15 0 
57 0 
47 10 
47 10 
47 10 
on 47 10 
49 0 = 
46 6 
46 6 
190 
190 
190 
190 
190 
190 
190 
190 
Meta 191 
191 
191 
191 
191 
| 19) 
191 
19: 
19% 
19 
19: 
19 
19 
19 
19: 
19 
19: 


ae 
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TUBES Tin (English ingots). Spelter (ordinary). 
ver } in. up to 6 in. . 8. £ s. da. £ s. d. 
Tubes, Fittings. Oct. 16 .. 6 5 0 "No change Oct. 16 .. 114 0 Dine. Oct. 16 .. 1415 O inc. 10/- 
Gas .. 624% 473% o @ , SO/- aw Bee, . 
Water 588% 424% » 20 .. 115 15 Odec. 15/- 20 15 0 No change 
Steam 374% » .. 11910 Oine. 75/- » 21 .. 1417 6dec. 2/6 
14 DAILY FLOGTUATIONS. » 22 12010 0 ,, 20/- 1489, 8/9 
rot Standard Copper (cast). Standard Tin (cash). Zine Sheets (English). Lead (English). 
+ £ d. « £8. d. 
1/5} Oct. 16 .. 4217 6 inc. 7/6 Oct. 16 .. 113 0 Oinec. 50/- Oct. 16 .. 24 0 ONo change Oct. 16 .. 1710 Oinc. 15/- 
» 17 .. 4216 3dec. 1/3 GA & » 17 17 5 5/- 
20 42216 O 1/3 20 .. 11410 Odec. 17/6 20 .. 17 5 O Nochange 
S. » 21 .. 43 8 Mine. 13/9 » 21 .. 118 7 6 ine. 77/6 « 
». AVERAGE PRICES OF GALVANISED CORRUGATED SHEETS (NORTH OF ENGLAND). 
1/2 
Year. | Jan. | Feb. March | April May | June =" | Aug. Sept. | Oct. | Nov. Dec. a 
1/8 | verage. 
1/8} £s. d. d. £s. d. £s. d. 4d. &£s. 4d. £s. £s. d. d. d. £s.d £s. d. 
1/84 1901 13 00 12 560 1110 0 1116 0 1110 0 1110 0 1110 0 1110 0 12 00 12 00 12 00 12 00 1117 1 
1902 12 00 1110 0 1110 0 1110 0 1115 0 1115 0 1115 0 1115 0 1115 0 1115 0 1115 0 1115 0 1114 2 
1903 11 56 O 11 6 O 11 6 1110 0 1110 0 1110 1110 0 1110 0 11 5 O 11 5 0 11 6 11 56 O 
| (94 1904 11 56 O 11 56 O 11 5 O 11 56 0 1015 0 1015 0 1015 0 1015 0 10 5 O 10 5 0 10 56 O 10 56 0 1015 O 
[10 1905 10 7 6 10 7 6 10 7 6 10 7 6 10 7 6 10 7 6 10 6 10 6 11 0 0 11 5 O 1115 0 12 00 1015 0 
1906 1212 6 1212 6 1212 6 12 7 6 1276 1276 1212 6 1212 6 1215 0 1215 0 1215 0 18 6 O 12 12 114 
o 1/44 1907 13 5 0 5 0 1315 0 1315 0 1315 0 1315 0 1317 6 | 1317 6 1317 6 138 2 6 13 2 6 18 2 6 13 10 10 
oO 1/74 1908 13 2 6 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1211 OF 
1909 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1010 0 11 0 0 11 0 0 ll 0 0 11 00 1116 8 
1910 1115 0 12 5 0 12 0 1115 0 1110 0 1110 0 1112 6 1112 6 1112 6 1112 6 1110 0 1110 0 1113 4 
o 2/0} 1911 11 5 0 ll 1 3 1015 0 1015 0 1013 9 1010 0 1013 9 11 0 0 11 56 0 11 5 0 11 5 0 11 7 0 10 19 7 
1912 1110 0 1110 0 1110 0 1115 0 1250 12 656 O 1250 12 5 0 12 5 O 1212 6 1218 0 1215 0 12 211 
1913 1215 0 1215 0 1215 0 1211 3 1118 0 1115 0 1115 0 1115 0 1115 0 11 3 0 11 0 0 26 1118 4 
EL. 1914 1 0 1l 7 6 ll 7 6 11 5 7% 11 2 6 1015 0 1015 0 1217 6 1420 13 7 0 1115 7 ll 26 1116 0 
1915 1110 8 13 12 6 148 9 15 0 6 1717 6 2017 6 2017 6 | 20 6 3 1712 6 18 10 2213 9 25 20 18 3 a 
ated, 1916 26 5 0 2712 6 28 00 28 0 29 0 0 29 0 2815 0 | 28 0 2815 0 2815 0 2815 0 2815 0 28 
Dols 1917 2815 0 2815 0 2815 0 2815 0 2815 0 2815 0 2815 0 | 2815 0 2815 0 28 00 2800 28 00 2811 3 
18.76 1918 28 0 2815 0 29 0 0 29 0 0 29 0 0 29 0 29 00 | 2900 29 0 0 29 0 0 29 0 0 20 0 0 2813 4 
apg 1919 29 0 0 29 0 0 29 0 0 238 00 2810 0 27 6 27 0; 2030 32 00 33 0 0 3610 0 40 8 4 31 5 38 
17.50 1920 4610 0 4915 0 63 15 0 56 0 0 6510 0 5410 0 5210 0 4810 0 443 4 39 2 6 35 17 6 30 8 0 47 43 
14.00 1921 2810 0 2517 6 24 5 0 23 3 4 22 00 22 00 23 10 O 2112 6 20 0 0 1815 0 18 3 9 17 20 2217 
18.76 1922 1617 6 1513 9 1663 0 16-10 0 16 4 4 1515 6 1516 3 1616 0 1668 9 16 6 3 7 & © 17 7 6 16 7 5 
1923 e 1 1k 19 111 19 8 0 1910 0 19 7 0 19 1 3 18 00 1813 1 19 0 0 19 3 9 19 2 6 18 19 4% 1819 2 
19.76 1924 1813 6 18 9 4 18 6 O 17 15 114 17 3 0 17 19 it 18 7 6 18 8 1 18 8 1 1719 6 1711 3 1710 0 18 O01 
19.76 1925 17 8 6 17 1 6 16 9 44 1612 0 16 9 8 16 9 4 16 0 6 16 1 10 165 0 16670 1612 6 615 0 16 11 of 
18.76 1926 16 14, 44 16 5 7 16 0 6 15 11 10 1511 3 1600 1616 0 1618 9 1614 0 1618 9 1710 0 619 0 6 10 
1927 ee 1663 41 15 7 6 15 3 8 15 3 1 1414 4} 1411 6 14 1 10} 400 1319 6 13 16 10} 1313 1 13 3 9 14 910 
94.00 1928 13 0 OF 13 2 6 13 6 O 18 2 13 3 0 13 9 1311 3 1310 0 13 10 7% 1312 6 1311 6 1310 0 13 8 8 
43.00 1929 1311 0 1313 14 1312 93 13 10 114 13 9 3 13 8 9 13 11 6 13 7 6 13 7 6 13 5 6 1218 9 1212 9 13 7 5 
31.00 1930 12 5 0 1115 0 1119 6 1118 7 1118 0 1117 6 1117 6 1117 6 1116 3 _— _ — — 
31.00 
36.00 
Cents. 
2.09 
1.60 
1.60 
1.60 
1.60 
1.70 
1.95 
2.40 
3.00 WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 
2.05 
2.00 
2.30 
2.70 
: 18, BENNETTS HILL, BIRMINGHAM. 


All grades FOUNDRY, HEMATITE, BASIC, SPECIALS, &c. 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


JACKS COMPANY, 


19, ST. VINCENT ZETLAND ROAD, 
GLASGOW. MIDDLESBROUGH. 


27/6 
» 22/6 rit 
> 15/6 TRADE | 
J 
4/6 
9 
2/- + 
3/6 
per 
- 
10 0 
15 0 
0 0 
0 0 
0 0 
0 0 ; 
ITg. 
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FOUNDRY TRADE JOURNAL. 


OctToBEerR 23, 1930. 


SMALL ADVERTISEMENTS. 


Notice. . 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/-- 


(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED. 


Z,OUNDRY Foreman seeks change; four years 
present position; experienced all branches ; 
thoroughly conversant moulding machine prac- 
tice, expert knowledge metal mixing, ferro and 
non-ferrous metals, good experience crucible 
steel, also long practice aluminium; moderate 
wages.—Full particulars, Box 658, Offices of 
Tue Founpry Trape Journar, 49, Wellington 
Street, Strand, London, W.C.2. 


OUNDRY Manager requires position; 
thoroughly practical in all branches; sound 
references and experience; rate-fixing, light and 
heavy castings.—Further particulars, Box 638, 
Offices of Founpry Trade JourRNaAL, 
49, Wellington Street, Strand, London, W.C.2. 


FOUNDRY or Works Manager (38 years), 
Iron and Non-Ferrous Foundry Manager, 
seeks new appointment. Wide knowledge of 
internal combustion cylinders and high-grade 
castings, patternmaking and production 
methods. Twelve years’ experience in foundry 
management.—Box 652, Offices of Toe Founpry 
TRADE JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


HE NATIONAL STEEL FOUNDRY (1914), 
LIMITED, Kirkland Works, Leven, Fife, 
require a Foundry Foreman capable of produc- 
ing up to 100 tons of light and medium-weight 
castings per week in green and dry sand. Must 
be thoroughly acquainted with machine-mould- 
ing practice, capable of fixing piecework prices, 
good organiser and strict disciplinarian. State 
age, experience, and salary expected. 


AGENCIES. 


AGENTS VISITING FOUNDRIES, ENGI- 
NEERING Workshops, Shipbuilders, ete., 
who can carry small additional line on good 
commission basis are invited to communicate 
with Viozone, Limirep, 88, 89, 90, Chancery 
Lane, London, W.C.2. 


N ERCHANTS with Birmingham offices offer 
4 efficient technical and sales. representation 
to iron and steel trades such as plant, refrac- 
tory materials, fuels, foundry materials, etc. ; 
well connected throughout the Midlands and 
export.—Box 654, Offices of Tur Founpry 
TraveE JouRNAL, 49, Wellington Street, Strand, 
Lendon, W.C.2. 


JERY OLD-ESTABLISHED FOUNDRY in 
the Sheffield district requires Agents in 
various parts (excluding London). Only those 
having a connection for high-class castings and 
willing to work on a commission basis need 
apply. Present capacity: malleable up to 5 
ewts., soft grey iron up to 10 cwts.—Box 656, 
Offices of THe Founpry Trape Journat, 
49, Wellington Street, Strand, London, W.C.2. 


PUBLICATION. 


YLAND’S DIRECTORY of the Coal, Iron, 
Steel, Tinplate, Metal, Engineering, Hard- 
ware and Allied Trades. 1930 edition. Price 
42s., bound in cloth.—INpustTRIAL NEWSPAPERS, 
Lrp., 49, Wellington Street, Strand, London, 
W.C.2. 


PATENTS AND TRADE MARKS. 


ROTECT YOUR IDEAS.—Free, Advice 
and Handbook on patenting inventions and 
registering trade marks by Registered Agent 
with 43 years’ experience.—Kinc’s Patent 
ee Lrurrep, 146a, Queen Victoria Street, 
4. 


PROPERTY. 


MISCELLANEOUS—Continued. 


11 ACRES WORKS SITE. 
SHEFFIELD. 
145,000 Sq. Ft. of SHOPPING, 
Compact and Convenient, 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 
Will Sell whole or in lots to suit customers or 
Let on favourable terms. Unique opportunity 
for Manufacturers. 
Apply— 
THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. - 


TENDER. 


He Lincoln Castings Company, Limited. 
By Order of the Receiver, J. CamamiLe, A.C.A. 
SALE by TENDER 
of 
FREEHOLD FOUNDRY and MACHINE 
SHOP, 
known as the Boultham fronworks, Lincoln, 
Approx. area 1,350 sq. yds., with 
Adjacent Freehold Dwelling-house and Shop, 
also 
Fixed and Loose Plant and Tools and certain 
Stock-in-Trade. 
For particulars apply to the Receiver at 
Messrs. J. 8S. Streets & Company, Chartered 
Accountants, 44, Silver Street, Lincoln. 


Tenders to be received by November 5, 1930. 


MACHINERY. 


OR Sale, Roots Blower, suitable for 4-ton- 
per-hr. cupola, direct-coupled to Vertical 
Steam Engine, by Baker Blower Engineering 
Company, Sheffield; Model No. 7.—Box 644, 
Offices of Tur Founpry Trape Journat, 
49, Wellington Street, Strand, London, W.C.2. 


AND MIXERS.—New and Secondhand.. 


Ask us to quote—W. Breatey & Com- 
PANY, Lywirep, Prospect Works, Hawksley 
Avenue, Sheffield. 


THOS- W. WARD, LTD. 


100-b.h.p. Horizontal Cold-starting Crude Oil 
Engine, by RUSTON HORNSBY. 

Pneumatic Sand Moulding Machine, admit 
pattern-boxes 16 in. x 16 in. x 6 in, 

** Ever-ready ~=Electric Table Surface 
Grinders, 14-in. and 20-in. dia. wheels. 

** Ever-ready ** Electric Finisher, floor type, 
size 30 in.'x 8 in. 

20-ton LOCO. STEAM CRANE (Stothert & 
Pitt), 67-ft. 6-in. steel jib; 16-ft. 0-in. gauge; 
100 lbs. w.p. 

12-ton LOCO. STEAM CRANE (Ransome & 
Rapier), 45-ft. steel jib; 9 ft. 0 in. gauge; 
80 lbs. 

FOUNDRY LADLBS, various types and 
sizes. 

One (about) 6 tons nearly new Clayton Tip- 
ping STEAM WAGON, insured 200 Ibs. 
working pressure. 

(ASK FOR ‘“‘ ALBION ” MACHINERY 
CATALOGUE.) 


ALBION WORKS, SHEFFIELD. 


MISCELLANEOUS. 


PERFORATED Tin Stud Chaplets, Riddles 
and Sieves; Steel-wire Brushes, all kinds. 
We make these ourselves. and orders therefore 


executed without delay. Latest reduced prices, 
and carriage Limirep, 


Cogan Street, Hull. 


ATTERNS.—Inferior Patterns make trouble 

in the foundry. Why not buy the best— 

they cost very. little more.—Send to Furmsten 
tchworth, Herts. 


& Lawtor, 


REE to TIronfounders and Engineers.— 
Sample brush and _ illustrated list of 
British Steel Wire Brooms and Brushes, name 
and address of nearest distributor, from WrIreE 
Brusues, Limirep (Foundry Dept.), Robert- 
town, Liversedge, Yorks. 


GANISTER, best quality for cupolas, also 
for Steel Works.—Astsury Smica Com- 
pany, ‘“‘ The Brooms,’’ Park Lane, Congleton. 


sg URIC”’ Cupola Flux in block form 

cleanses and desulphurises all cupola 
mixtures. No increase in cost of mixtures, but 
an actual saving is obtained owing to the pro- 
duction of better metal and owing to less wear 
on the furnace linings. ‘‘ Puric’”’ is also sup- 
plied for use in the melting of Brass and 
Bronze, and is undoubtedly the most satisfac- 
tory medium for effectively cleansing molten 
Copper Alloys. 

Over 600 foundries have testified to the ad- 
vantages of using ‘‘ Puric.’’ Send for a trial 
ewt. 

Write Bercrorr & Partners, LimitepD, the 
Foundry Chemists, Retort Works, Mappin 
Street, Sheffield, Foundry Consultants and Ad- 
visors, Metallurgical Chemists. Analysis and 
Testing carried out at low rates at The Labora- 
tories, St. Peter’s Close, Sheffield. Write for a 
copy of ‘‘ The Foundry Times and Topics,’’ sent 
post free quarterly. 


OR Sale, Metal Foundry Equipment, con- 
sisting of 10 tons s/hd. Moulding Boxes, 
Weights and Plates; 14 Gunmetal ditto, 9 in. 
sq.; Steel Core-oven Truck; Tongs, Ladles, 
Rammers, Scoops, Rakes, etc.; in good con- 
dition; cheap; immediate delivery.—J. 
Wittiams & Sons, Engineers, South Bermond- 
sey Station, London, S.E.16. 


ANTED, complete copies, bound or un- 

bound, of THe Founpry TrapE JouRNAL 
from 1902 to 1917.—Offers to Box H. J. D., 
Offices of THE Founpry Trape JourNAL, 49, 
Wellington Street, Strand, London, W.C.2. 


"Phone: 287 SLOUGH 


CRANE LADLES 


12 Ton Stevenson... . £48 
10 Ton Stevenson... .. £42 
8 Ton Evans ... . £38 
6 Ton Evans .. £34 
5 Ton Evans ... met te . £32 
4 Ton Evans ... 
3 Ton Constructional 


ALL_ABOVE HAVE WORM _AND BEVEL GEARS. 
ANY LADLE WILL BE |SENT ON APPROVAL. 
ALL ARE BY STANDARD MAKERS—NO RUBBISH. 


PLEASE NOTE PRICES! 


BUY FROM ME AND SAVE MONEY! 


Avex. HAMMOND, foundry Machinery 
14, AUSTRALIA ROAD, SLOUGH 


RYLAND’S DIRECTORY 


[2,200 pages 83” x 54”). 


The standard work of reference covering 
the Coal, Iron, Steel, Tinplate, Metal, 
Engineering, Hardware and Allied Trades. 


1930 EDITION. 


ORDER YOUR COPY NOW. 
PRICE 42/- BOUND IN CLOTH. 


INDUSTRIAL NEWSPAPERS, Ltd. 
49, Wellington St., Strand, London, W.C.2. 
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